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(57) [M^J] 

CHS] SSiT-#5fei§E©Wc£&#S©fe©gl5#lc 

m-3^T. 9JMT$5XYZ^ St, WK-O^T 
IBSSU-r^flii:^?. r' g 1 b' (S2 
3)o^KI v r'', g' Sft(ib' Oi^Ltfet (S 
2 4) , ? O L ©ffl*' OKlT'feS^Sfrifeliffit 5 
(XT77S2 6). LtO«tf-k<L<i (itijcD 

( S 2 8) , LOfiitf i < L < 1 L 
<D 1 / y fk<Dm$lte «t o T L *•> P> V\©£ifc*fTfc 5 
(S3 0),iWcV©ttSS2 4©r' , g' . 
b' lCtifc-£-&rR. G*fe«Bt^< (S3 2) 0 



xyz— r* a b • 
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icjcs c it m bm-s* t l t nsijmmft ©fit 

fB#7-«^7WX£A*^£MfE«7Sffl«^:&# 

(a) twea'jfeffl^m^co^ia^icK^v^TMiSADS 

(b) sestT«e.nfcBuieftDSiife©^feOi&ffl-&« 

MIBXig (a) T-a, MfB^M^ttT, 
Mt3*naSfeOMfe03^, <J>&< kfc-0©|gl#5£ 20 

oMIB#5£©fefiffi*il.£ »3^v^S^o{gfflfeft*® 
fc^LTj**^;&5-^'r>WX*2BJ6U IKS 

&il^»T*JlfeLT, *ufB<SS*v-^-x/WXtC^ 
V^Tfe*«^L/-c*&lC. *^LfcSfe©ilieiffi#7E© 
iWEiBlfefitklRllMittc W&flKP&ftti£a& 
©fCfe©^®^*^©^^*^ v^S i: 
tufEXig (b) tf(i, 

BusBtaSiifeWJIIfe©?^ fcfc— o©^2#)£ so 
ECf&tCOVTtt, WSJM (a) fc<toT^SibT#P> 
tlft sufBSg 2 #Slgfe©ig-&S*<iufE??Si RTffiSSH ft© 
MB^ffiM^OW^atLT, m 

fufBIig (a) K£oT^&LT«£nfcHulBlfi2 ! if5£ 

nfeos-^fi^ButBS^RitgiEHnofiS-efeor. 

ti. BuiB*^ffl«^Offi#?Sai:LT. BufB«5£SEBPi 
fcfctt* MfBSI 1 ©g&I!Hfcm©S »? ©iB 2 ©^&IS 40 

dm$« 3 3 mim i * feanM&H 2 izfzmo&MWi 

WfBSPj£Mfe©JEife£0-r^T?rHulBm 1 L 



mawr* tat* 

im&m. 5 3 M«9| l * v LIS*« 4 © 5 ©#«© 
SufBXg (b) 

tiOEXS (a) K:<fcoT^&!LTf# 6 nfcMfEiJDffiilfe 
w««^o«^M*K:aaw-*K:IBLT» «tyE&#Bfc 

(a) WBinttiB&ojBfec^n^i^i&rswiB^ 
(B) ^l,Tff&nfettl5^S&©K&©«iB6S 

SaiBXS (A) T?ti» 

BuiBiD}*iife©iie© 5 < t *>—~D<Dm i 
u 

^<omz<omkf^m^<om.^^m^\^ mas in 



(3) 



RfM 3 ? 1 1-41480 



mBxm (b) -rti, mmwtmm^tLx. 

ButBiDffiilfefOllfeo^-fex '>ft< fcfc— o©ff!2f#£ 

ttlBS 1 OlSfSIt WIB^gSBI^ £ IT, 30 
Buf2iPfeilfeOiSfeo^ '>ft < £ t>-o©3l l 

otufB#£©fefiffi«i J: 5 Xt^ft£ffo££6ffi£*l 

fulBSfl 2 ©gg|#©fi, 40 
B5IBirafeilfe©Ilfeo 5 '>ft < t fc-o©|g 2 

T, tllia«^Hrtte*^T*fcfte*ftfc» 1 <D£8t 

buIB^ 1 ©£&¥©tc «fc o LT» & nfcituiBSli 2 
^Hfe©il-&fi^tufB^nI^IBH^-<DfiiT-feo T. 

fro, ^»Hssnfe»fjE©«awBHrt©«'e**»# 



T, 

fctufB*Pffitlfe<Dllfel!:^tx ; ? f n*fJS'rs«ufB^ffl« 
i: WEW 2 ©a$MH fcO^fcttCTSttHflfttGE 

aMEo«fcLTd«y«weo«^«*, toe 
<tD. &£&9*-r«&#K:, gufBa^ffl«^<Dffl^* 

IB#^— ^^WXlcA£t-^HufB*^fflfl*?£# 
CD =i > \£ a. - * 7" n ^5 A *| m L fc 3 ^ If a - * K * 

WE^WftkbT, BufBiPS®fe<0Hfe©3^, 4>ft 
i: 131 Cft«T?3^olWBW«©ft«*« J: 0 

MIBAPSJlfe^llfeO^tl^fiTilfebT, HulBiSS* 

k, BufBAnteSfe©sfet*n^n«js-r§Hut3a^ffl 

ButaiPSSfe©Mfe©d^, '>ft< i:fe-oco^2#^ 
HfeCOl,>T«, huIBS 1 ommc <t o T^«4 LT# 



(4) 
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tmm i <ommn £ o xm.m lt*# nrcmmm z 
wi&<»m&mtfmmm^t&mwft<Di&x-%>r>x, & 

[0 0 0 1] 

Co 0 0 2] 

^*#T, Ki&«ofc*5'-H«i6B«8f*fcftK:». % 

« v»tt<es*ftra*5ssitff 5 fefet, »€>nfc rgb 

[0 0 0 3] LfrU *7-X^A-tT-K*l[tJt»5. 

[0004] ffusy, -UrBffloHanrafcftv^T 

ft, ft^WtCfeg^^ ftT CMYK04 OOfefffr £> 
ft«**R'GBfifl»lc««LJfc±T?s *9-*->K 

i3=7—w&>tWr<t s c £ ff*5nr^So 

[0 0 0 5] LfrU fc^-BJBOTOCM'YKftflW* 
¥KR G Bfe«^teS«UT*5— =6— >te^A?ty£tt 

[0006] fiP^, '±ELfe*$fc6#*:7-r/l'*'BW 

ttico^iSo ft-RGB * 'y-mmn CMY 
©RGBft«*fcfeaa*r*cfcK:j:T>T» sj#t, »r 

[0 0 0 7] t£5*<, #7-^-*^ W3 



— ^@#03sr>«y> [gamut] ) rtofebfraavesft 

V>©lC#U (0^7h) *SVti*^ 

[0 0 0 8] fl£ ? T, MftlTiSnSAy-t-^ 
fflOR G Bfefl^©ffl*0*>e. 1 ST?E£l&{fcLfcfc 

«\ A^-t-^ORGBfeit©?^ 4>fc<fcfc 
1 <fc D fe*#VHI (1 0 0%%M^5ffi) fc&^TLS: 
[0 0 0 9] CCX\ ^fflORGBfefl^CD 

■cbp%» max) tu MimtzmmtzrdbKt&muR 

20 GBfiflfOttWfhO MHO fcTSfcV 

Cfcfctffr**, SL.T0*t»/jN*V^filc*ofc^P)i:W 

[0 0 10] fi£oT, CCfc-S**^, 8!*T?«, 
-*-?ffl©R G Bfeffi^Offifc LT 1 JiUiOfil^OW 
TOli*^**tlTt>, -en^n> .-T^T, MAXl-^MIN 

[0 0 11] 

30 BSHtfi!@feL£*fcir«MU coftft, JB*.9— H 

V— ^ffiCOR G Bfe«^©fii^— »{CMAX 1 L< 
[0 0 1 2] Sfc, M*^-B»feSV>«A^-aiBiJ<D 

^ICMAX 1 1> L < ti MIN 0 •VflttW P>n5©Tli* < „ 
**<UAX-1 fe b< tiMINO t?fl"5^JP>n5f£tfP. Zrft&L 

[0013] awfltflDfeoawttt; b«+k: 



(5) 
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[0 0 14] fcT, *j»WOa.Wtt, ±l3bfd^3feS 

{tuft o-r&c fcoftv^iat6t*atf^aw[e«a:if 

[0 0 15] 

nw*ii»r*fcfc©#gH8.j:tf j t©ftyH • a&JH _t 

IBbfcgW©'>&< £fc-gP*5tlTr£fci&tc, 
©feg«7}i£^ ^^©"fea&^&oiPiiigfe© 10 

«j^«ft©«fifc***ft#«i'TA7jsn 

»to5Ftt-p*-3T, (a) SulBiS0fefii«rm^O^Ba« 

mt. (b) ^LT#p.nf=HuiBftpatifeoiPfeo# 

ffijifeonfeic^-ti^n^tjES-rsHuiBS^fflfB^om^ 
&micg.m?z>T.nt. auiam (a) t-«, 

tuiB^&SB«i:LT, fufB*Piiilfe©Ilfe©5^ 

< £ ii — 3©H> 1 #^Mfe<Dfe*ffiS*, buIB#^©6 

BufB*Pj*Pfe©JRfe©&il^ST-iieLT, IfflEfiffi* 30 
^— ^^v^WXtcfel^Tfe^r^Sb/iii^c, *5^L 
fcSfe©$Jfeffi*^©fufBiIlfe# t m Cffllc * 3 <fc -5 
Sflfeffifr^Jra&ilfe©/^©^^^©^^^ 
iufBIg (b) -ett. HutBiPffiSfe© 

tt, BulBXS (a) te*^T^LT»6ttfetffllBSB2 

U IfilBXe (a) K<fcoT^&LT?§e>nfci8IBSI2 40 

fro* wite*nfem^o«aMBBrto«'Tf**«* 

i^fcfett?>BuiBsg i ©sawwwfl-cHa o ©sg 2 ©^& 

[0 0 1 63 *9HI©fi£&ttlI(2« &*ftfe<D 
ic, MiB*^<B-^©M^*i:LTi±m^0^iEH so 



A^-r^#SufB*^ffl<i^^»sfei6tc. tnsM&a« 

feffi*ffi^©g*B§«fc»^Til(^;&l^iIfe©lSe© 

fcSulfi*PiiS6Oi!lfe'0#S^-* ; &s tn^tu bSbBJjp 
i£®fe©sfe*t» MfBin»®fe©/ifeic^n^n*jj£; 

.imbjs 1 ©sat^at** tftG£aNffi& 

Lt; HutB*Pi£Sfe011fe03%, £&— o©fg 

l W3e«tEiOfta*«*, MiBW/£©€M«i:IBIbfe 
fflWoMIBWJ£©ft*tt«* 

©Hfe©#il£-MT?iIfebT, MIBiES*^— 3^7*^ 
^ Xfcfc^Tfe**^ bfcif-S-lc. ^bfcfgfe©)9Jfe 

fc, ftilSSg 2 ©g&#a& BufBiP8a!fe©ISCfe©5 

e©»^*flHnes«wtBiMrt©«T**^ij:» *u 

TTOIteSftfc* l ©£SWBHrt©«cfflftU WIS 

m i * xm.m b -r » e> nfc mi am 2 «fj£ 

Iigfe©^Mtf MIBWSPJIEffiSBWOtf T*& o T\ *^ 

fc48»t*«H2W'l OSttHHUnoa*) OS 2 <D^»SE 
[0 0 17] CCD«fc5lC 43m0&fl&K&£&tf?® 

v^T*pffiil&c>Mfeo^Sil-g-»ic^-rSo coit, 

iPffitl&OIlfe©^ < t fe— OCDM 1 #3bSHfe 

T, <R2B*'5— «^r f -'WXtc:43VTfe^*^b/'c^a' 

bT#e.nfc*pteiifeoMfe©#ii#« ; &> ^n-^n, 

SHufBa^fflffl^oft^afic^gl-rSo cotfr, ira 
^ilfeoiife© r> t> , < i: fe— o©^ 2 W^HfeK: 



(6) 
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m^m^nm^mmm^mx^x. fro, ^$>&m 
Btw©?8 s ©sg 2 v>m.wmmftv>m\mm' s 0 

[0 0 18] ±fBL/-cfo«#^-*^7WXT*«, ^ 
^©^-a^T^WXKfcti&LT, HSi-?#5fei£fr 

i«&g©fe) fc, WPltsc i:fr"efrs 0 fcr, *^ 
iE©fe^#i73?£Rtffeg«^MKj;*uf, ±iBbfc«t^ 

mm* -7— a^r f /^ xfcfc o •zmMT-zz&MtD'pte 

^, feffi©gfk£ffl*3c:i:frT*#5o 20 
[0 0 1 9] ^©^-^-r^-fX 
tC J: t> TSST't £fe«©Wc;fc £fe©gB#-C?;fc o T 

fe©Hfe©ii^m© 5 ^ , |g 2 f$5&Ife©il^«frl«g 

2^Hfe(COV>T«, ±fBLfcfe©gi$#©1ti$Bfrm> 
tlSo 6£oT, ±fBLfcfe©SP#K::i3^T{i, fe©Si? 

[0020] *^<oM«sa(^^T, mmm& 
mmm** i%m&&mmw&<D£i&®±ia3\,>x. nm 
fej^ t , Buiem i #>eiife© tm^o^mmm t * -=> 

[0 0 2 1] {&gfeS&@|;£C©<i:-5li:Sac fcf;:<fco 
T, ^5£©fefi&1SI (IP%, 5!iS©fe*^t) kWCft 

[0 0 2 2] #?gi?E©feg&75-i£i;:*5^T, MiESnSiil 40 
fe©IIfe©^T*ltufBSSl^IIfei:LT, #f 1# 
^^©feg&S^ti^niK&feg&gUc^M-f S i: 
#tc, £-*©<gSfegffilSfc:*5tt£>;|£Sfr\ §*©b9iB 

#5E©fe&gi® <t d t» ra cit^r*ffi < * * «k 3 ic , ■ 

[0 0 2 3] C©«fc?H:, *» 1 WJEJH&KOVT, «- 

£frT*#£ 0 

[0 0 24] *»WOe««D&tt»!:feVT, huIB so 



10 

«JSSgB£*f-f S lutBSfl 2 ©£J^H©M£ttttiEff9i 
WffiS5Hfctt^*HufiB&i8IIEB©SiJ^«fc 0 fc'Jv£v*# 

[0 0 2 5] S^f«5H£O^^Tfe«^2(b^l5Sffl« 

[0 0 2 6] £fc, *»W©faajttF»fc*^T, tulB 
IS (b) ti, MfBXS (a) KioTfflfcLTli&ft 

t, WfBJl^StMtBffi^^t0^ii«*a-rm^ 
OfflftHft^fflV-iTffiftriBfcRte,- fulfil 2 
E-WTtt, KHEIS (a) K«fct>T^&LT#e>ft/c 
mffBUS 2 W9£JKfioa^B#ffiiei99a^riia6HrtOtt-p 

[0 0 2 7] c©*5lc* «^«jfP6ffi-9SS«^Offift 
«HMB**fli VTfx* b IB 2 WiaifefcoVT 

vmTtbz £ -pstMsftsjitt & «■* c t k * o 

[0 0 2 8] .*«9iOflfloe»ft«rttH:, ^&>«r# 

■r/WX»cov^Ts ^^-a^-r/WXtcA^-T^^ 

t, (a) tufBipffiig&cDiifetc^n^n^-rsMiB 

i:, (B) ^gSLT^P.nfcBufBiPi£ilfeOMfeO«Jl 
isgi:, MfBXS (a) SQfEiDiiilfeo 

Hfe(D 3 50ft < t fe-ooi 1 1f ^llfe^COV^T 

a, i re^&tcttOTstaig*^ift?0A*tt 

tbT, WIBH^RTtllSHrtOffltc^L, metis 1 19 
SJRftfcJtlS-rsWE^fflW^Ofi^SMt* 1 , MEM 

^S5Hf*3fc*3tt5BuIB® 1 <om.mmvLn<D&K><D'£2 

&ii:LT, tf}|BS^Ri««ifflnoffi-ea&oT. fro. 



(7) 
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lev iufHXS (B) -eti> tufB^&M&tLT, HufBJrn 

[0029] c©«fc5#fe^&#i£ ; £fl3^&c:£fc«fco 
[0 0 3 0] Sfc-, *^IW©giJ<Ofe^SBfi. 

ffl^o^^ t&aes i c^mea 2:wesB 2 <ds«k 
a toawtefiair *«w**iW3« 2 ©i*j£Bfe©fl 

[00 3 1] COJ:3*«lJS*8*CfcH:<fcoT. Ml 

[0 0 3 2] 4^<D&8jitta* *-*W3£oiS**« 

«Tigfrrsci:fcJ:(?, £ Ate, fulB* 

0 Mieffi^^SlcjS l5fc1MBiB*» tit ttBfSO 

flWeKHW « fetoco 3 > If a - * 7 n 9 5 A*l 5A L 
«&B*m£©^B«fca^^TtWB^Bfi«>B& 

mimmm&<Dm&<Dm. t fc-oossi 1 wsm 

&C>i&KBB*, fJfB#^(Ofe«^fclHCfefflT^o so 



12 

EfflfiB £ IH CMC * 3 <fc 5 Wfefflfcfc 5> AnStlfe© 

*, '^4<£fc— o©*2WJ&R6teov»Ttt, fusBS 

I <DW&te <£ -a T«« e. ft'fcHW 2 #5£Hfe©ig 

mete j: o l t# e. n*t mass 2 tt^K&oate 

««nWBS«^fteKH*W)«T**t>T, fro, ^&t>i9:5£ 

I I Q&gMGH£0l0a& O* 2 OSffMEHl^oaicS 

[0 0 3 3] ft*, flBfltfKttfc l/TB, 71/**>7;V7« 
-fX^CD-ROM^ ftfiS^r^X*, IC#— K, 
ROM*-h'j75?, >^=f-f)— K, A— n— K&H© 
^tfflliMSnfcSWWS, 3 > M oL-^<DF«9gPIB1t«S 

(RAM^ROM^iftD^t'J) ££tftl>tfflE1tttBe 
CDs 3>lfa — **«WBlt)^<liaa«0«f*^JfflT?* 

So 

[0 0 3 4] C©J:S*gB««»fctM*ttfc=i>'l£a. 

— * 7 n a #n > tr — * m <fc ^> r mn 2 n s t , 

[003 5] 

a- ^ lc±IB0^WtO ; &XiS$ /£»^#©cO«lt6%5IS 
[0 0 3 6] 

«te»-^»'»TBffl8r*. Hl.tt*«flliO— *BWi:bT 
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[0037] mx.it. wmmamammwimM 

[0 0 3 8] X^-V^-BBifflSjii7-< , ;l'A©R 
fRGB) lC^&-T5i§£\ RGB-»XYZ^RGBO 

*5Dx L* a* b ,J ?L*u' v'm. &£Wa*-ne>©^< 

ggSSSte, SiJfefilT-fcS X Y Z*«Rffl.fll^T?** R 

2.757777 -1.308176 -0.424273YX"\ 

-0.993072 1.922088 0.042577 |Y 

0.077090 -0 282662 1.464701 AzJ 



GBlC^Sft«ff«3«^- XYZ-»RGB) lc 

[0 0 3 9] ST> *HfiSe9t«S0 1 IC^-T^O-^ 

[0 0 4 0] tayEfcisvTM:,- Sf\ jfe*©*^— 
*fflfc'UT*«>6tl^:a (1) lC7jkt&£mMmcm-3 

[0 0 4 1] 
[Sill] 







g' 




cr 





•(1) 



[0 0 4 2] ft 33, ilOl^, ±12*^— *£UT 
It. jfe. 8. »©at)WM«Bfi"*-* I TU-R 7 0 9 
(IBCC IR 7 0 9) Mi*t-36-3T, ffc. ». #tf 20 

*-W»fcLfci:*) fc, fii:LtD50 (fej&fisoo 
0 3D ©B**3SUfSfc©*WS„ 
[0 0 4 3] CCT% r" , g" , b' tit. ±SB*"5 
-*-#k:4bW-*#. 8. »©=&$* (fiPfc, #. m, 

<MME«iStf0, flfctfftt2ft3t£i fcftSJ:3K:»KHb 

^jbfc) firr?&* 0 —nam, ^^-=e=.-$tic^nt. 

S^-TStfcKlftSo ±S3Ufer' , g' , 

[0 0 4 4] ±f2Lfc<fc?£r' , g* , b'.tt 

S/j^M^ataro. ftttMWKHf.r tft£«fc -3 icffife 

V =0 (LSO.O) 

V = L"> (0.0£L< 

v-1.0 'Q- 0i l$ 

[0 0 4 7] (2) fcfe^T, Ltt, ■ ». 

it jwjwsjt b/-c^<D^j»a*a-r t ©-*?$. t> > ±12 l 

ftr' , g' .Sfcttb'-fcttlS-TSo Vi±, ±12 

/-cr. GfcfcttBewfc-r*. a (2) <ica?rxgtHjR 

li, 0 ^ L < 1 ©SEBt?, L©l/y3t©M&£:ft-pT 
VS. 

[0 0 4 8] t£r>T, ±IEr ' g' b* ->R G B&R& 

8, »«tc, ^n^n, r* %rk. g' so 



{fcLfcfflTffcS©-?, fflSfeSSXYZtL^ ±12 

mvmz&m u:ie*9-*— h [gamu 

t] ) <D^(cfe5e«r. ±S2XYZ^r' g' b' £St 

g' , b' ©fiitt, f5ftlfe0*>e> 1 ©JBHlciWSSC £ 
tcftSo LfrU XYZtLT, ±f2Lfcfe«©^£:S 

g' , b' ©fii«, MtlA^OA^e 1 ©fSH^ftoT 

[0045] ^tc N umcis^-cit. ±12*^-*-^ 
ic*3tt5y#etcs-^v^r, a (2) icmtmgiMmc 

ZiT. r' g* b' * 1 ^fflif-p$5RGB'MD 

&&*ffft"5o cc-p, r. g. Btt, *n^n, ±12 
m^&m Hiiramro 1^0. ***** 

1 tft*J:5to»ISft GB9Mfc) Lfet»OT?*«. 
[0 0 4 6] 
DR2] 



1.0) 

^ G IC, 
[0 0 4 

b' I 

T, S ( 
GSfcii 
US 
[0 0 5 
r' g' 



(2) 



b* ^rBtc, ^-n-^n^-rscititftSo 

9] ^{CfeV^Tti, SdROXYZ-»r' g* 

micis^x. w*ar, r* . g* . b* ©m 

fcLTO *D/Jn?V><1 CEP^. L<0) 
v &@©r' g' b* ^RGB^^aaiCfeV^ 
2) fr5B36av&:*'3te* -?-©ffl{i-r^TR. 
B©#[fcLT0 (WB, V=0) fc^^nr 

0] S£oT, S83SLfe*3tC, tu@©XYZ~* 

b* msmmicts^T, mx.it. xyz-lt, 



(9) 
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r>m<Z>tl2>r' . g' . b* <Dm<D{5StlfrtfO£. D'h* 

, MOr' g' b' -»RGB^^aStC^V^T, 
^OffiBt^TR, G, BOfltLTOe^StlT, 
— WcO-pJT^^fenSCttc^So CO/c46, ±IBL 
^fel^O^tfeSfeOgB^tcOV^ra, r' g' b' -> 

&fc>nTL£i\ flMLfc.}:?^ ^cofeOgp^©^© io 
[005 1] 02&HBg<Q#^— ^d*T?fflV>e>tt£ 

[0 0 5 2] 0 2lCfeV^T, H&flgO&Bt^R 0. G 

o, b o fi^n^en^, tosutftosffeofe 
mmm cep^> fe*^) «slt^«. BuSELfc.fc'? 

t LT I T U — R 7 0 9^)t«:«rfflV^TV^rci6. H 
^R0, GO, BOlWtlfniTU-R 7 0 9gft 

LT«IT8. 7/1 0*7- /W*-8f*fl§V'T43D> 
[0 0 5 3] R0, GO. B0$Mt1"5Hll 

fett (±sH*7— Zm^CDtftv h [gamut] ) g 30 

[0 0 5 4] S2lC^'T«fc'5tC. /Vy^<7>&fe 

So ae^r, ^ne.A7-^-yf©s&K:ov>T, safe 

T&SRGBfc:^&L±IH#^— ; e— ■?■ 

[0 055] m3 i±m 2 k^ta^— /w^-os-fetffie 
fr, h;i/{±, ^n^en, #^-M>y^<D#fe# 

g^^rcOfetS^n/'cfefcOM (KB) *r*LTV^ so 
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So 

[0 0 5 6] HSA^B^^A^^olc, ts=y—>\v^-<^> 

2-e&m?Z>t. -r^T v fe«Eg a0^lc3it3#v^c 

[0 0 5 7] lot, $Jfe#Tfc*XYZ*-fi£5lS©feg 
&7?i£fc: ioT«^IflfT'J&5 R G B£^&LT±1B 

TS^M#Sfe^g aO^lc^Sfelcov^Ttt, hu^L 

■r s t v > -o KPfm&i**. u t l s 3 o 

[0 0 5 8] @4l4^3fe«Dfe^^lCj;orti 
feS 0 0 4fcfeV^r, ftyjfatDQ&tWjGWWt. (IP 

^yh) g a*^Lfct»OT-SSo 

[005 9] for, ms^#ft-rsfe-z?feoTt.> in 
g ' b* -*RGB&mm*ftte-?rcmc, ^©feogp 

[0 0 6 0] JX±Ui^Lfi:<J;7%e!S5©&^^ 

•7-*-^ t LTti, 8, I T U - R 

7 09 (IBCCIR 7 0 9) ^#^5*7-* 

[0061] ^mmmicis^xit, m 1 ic^-r * ic, 

S'JfefiitPfeSXYZjb 1 '?. r ' g' b* 
fr^3 (Xt-v72 0) o 
[0 0 6 2] COi^SfiJiA^-t-^tL 

[0063]l5ttBlOXYZ-»r' g" b' ^.WHt 

[0064] & 5 ic^-rfe^«sii««ffisaa*w^sn 

0) tCfe^Tii, •$m.<D± : 7— ^IC^U {SM*^ 



(10) 
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a, m, m, m<D&myt#<Dm?&<Deimmimz, mm 

So 

[oo6 5] 0 6 a*, m, «©&^#©*ffetco 

CO 0 6 6] 06C*5V>T. j£*§KDH:SJgCQ]Ij£R 0, 

go, b on. mzicTjkLrccDtmmc, ns©*^— 10 

^-ZlZlSlfZfii, *5, W<D#3*ftf* (ITU-R 7 

[0 0 6 7]-^ H*§KDHftJgC0]Ij£R5. G 5 , B 
5 It, URgCDfeft&^R 0. GO, B O iilBlCfetgT^ 
$idM£0RO, GO, B0tCj±^S^5%iSV^ 

[0068] ®7i±m, m, m<D&mi&<Dm.?&<r>m 

-yfeS0T?25So 07fc33V->T\ re, gr, bl 20 

t±, ^-n^n. *figofe«aiMRo, go, Boti^c 

RO ^ISICfeffl-riSS©^ H7lc^-rflS):r e±lc« 

T'OtflKf r e fc^gttiu *^CDfe*^R 0 tej± 

^fflgf (iS^ft) MtC 5 %#tfT<^S„ Sfc, so 

G5, BsicovTfe, mmc ^n^n. 
v&&<Dr\ mucm-TWMg r. b i±icfoT* 

&&fej£Nfr£^«fefiM«3:TCD#lgJg r, b 
1 fC»t>fcE8fi, iHOMIiGO, BOtCJttSEL 

[0 0 7 0] JJLt<D<J:5lc. {EBA^— t^tcfcVT 
(i, IS. »©#Mft#:©«-rfecDfe*®lt*\ H'6 

HlO^-^^lcifctfcLT, ft. M. *©M3tt»lcJ: 40 

it. ft. m, nv&ytmc&iTmm^mz&m cip 
$m<o=ftm ga' ©^Kfa^arn**?— 

coo7i] test?, ±teLfeSiWfcfev"'Tti, mm 

&&tim*& 6 lu^-T * 3 & x - y feS0±lw*5l vc* 

(L* a* b'fe^H) ffi«^cpa'-b*fefi0J:lcfeV^ 
T*-r<t5tLTfcmv\ so 
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[0072] @8 am, m. mo&myttimmteiic-D 

-b'-fefiSTfeSo 0 8lc:fc^T. jsmo&w&om 

&(Do%, ro, go. bo i±s m6\cmvrc(Dtmm 
(it u— r 709 &tttio <Dm+&<D&mmm cep 

[0073] @8 ic^-r .t £*^fe$ra&ss^©fea 

[00 7 4] ftoT, 08lC^-rt,fc5%^fe^H^ 

ti?s© a * - b * &mm*m^Tm&&mmmttmfe-r s 

*^ ^fe^ N 6 magpie o TjfttMKlc # s 

fcgjgKK^T S c 
[0 0 7 5] H8fc:feV»T, H«a<0^^<OIR^<D5 
■6, R5, G5, B 5«V 5HH©feS*ISiR0, GO, 
B0i:|p|CfeffiT\ *f£?©feaffi^R0, GO, B01C 

[0076] ep^, 0 8icfev>r, fam&mmmR 5 » 
fsia, *i^cofe*^R0{cit®LT, ^jagp ctm. 

S) idle 5 %#rj.TV« 0 UM^A&mG 5, B 5 ico 

<D&mmm go, bo c jt« l r , ^fflgpfiaic 5 %#rj 
[0077] st> m5ic7ik?&m&mmniiim 

m (X-r-vT'S 4 2) tc^V^T^, X^ry-fS 4 0t*l 
^LfciSS^^-^^ffl Lt, Silfefil-efeSX Y Z 
«©=&ii^««-*-r r 1 . g* . b' IC^ 

ic^5<fc^^ aiftfxYz*?)*, s, ntD&m&m 

r' g* b' ^Ofe^H^^feSi^lC-rSo 
[0 0 7 8] {KJiA^-^^ffliLTXY 
Z*>6r''g' b* ^\©fe^gi^»ffiLfce>. 

[0079] ix±> fe^p^msasoMsicov^T 
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[0 0 8 0] m9 it I TU-R 7 0 9£>^, JS, m<D 

[0 0 8 1] *^0Jfc»,vrB\ ijaifct5.t; II 

-I TU-R 7 0 9 CIBCCIR 7 0 9) Mft^ffl 
V^tl^o llT\ ITU-R£te, fl/H^a-'ir- 
3 ^\CMT 5 SfSW&ffliK ( Intemat iona 1 Te lecomm 
un icat ion Un ion) OCilT&tK ^r<0 Recomendat ion 
709 (HDTV <D£«)"CB\ IS (red) , tt (green) f W 

(blue) (DmytfccDm-r&v&mmm 

E w=0 .24989 Er+0 .6980099 E g +0 .0520963 E b 



[0 0 8 2] £fc. *, ft.. tO#«)t*0*tftOft 

IB*^-"^-*^:*^**, ft, »co«^:»ScDj±*6t 

[0 0 8 3] 0J*«. fi£LTD 5 0 (feSfiS 0 0 0 
*) OS (white) fOMIS(ffl9 
■(b) fcaVr*5fc#*.6*i* 0 S£ot, ±15*9—* 
— iffcfctf'S*, ft. W©«;*:»e<DJt«\ Ew, E 
r. Eg. Eb£\ ^tl^tU W, IB, : 



10 



(3) fc#T** 0 

[0 0 8 4] 



(3) 



[0 0 8 5] x, y. z, X, Y, Z<DH«ttSC 

(4) - (7) ©«fc$lC*£n*o 
[0 0 8 6] 

x=X/ (X + Y + Z) 
y = Y/ (X + Y + Z) 
z = Z/ (X + Y + Z) 



z = 1 — X 





(4) 




(5) 




(6) 






'0.484646 0.349004 


Y 




0.249896 0.698008 






^0.022718 0.116335 



y (7) 

[0 0 8 7] fifoT. W±oafttf«*fflV^T, r f . 
g* . b* fr6X, Y, Z'sflDfiSIMfliSSiftSi:, 

^ (8) ctsicastiSo 

[0 0 8 8] 
20 [S3] 

0.052096 I g' (8) 

0.685932Xb'J 



[0 0 8 9] IP'S. S (8) ^15^7-^-^^^ 
#&r* , g' , b' ^6X, Y. Z^OfeSE»H«* 

[0 0 9 0] *ft.-S'(8) fc^rfrWOffiffW***- 
SCfclCfcoT. S (8) kttfflOX, Y t Z^e 
r', g/ f b* ^©ft^H******:* tu3£<D:i£ so 

(1) (D&olCmZfL&o 

[0 0 9 1] WB, 5R (1) fi. «3zELfck*0,-*IB 
<D#9— ^-^fflilLTOX, Y.'zfrBr 1 , g\, 
b' ^0««BKjlLtt^o 

[0 0 9 2] ^CT\ -kK, *SRO*7— -t— ^fctet* 
**. ft, W©*»Jtt*<D**fi©^*« cbp-b. * 

[0 0 9 3] mi 0\$%^<DJ]^—^-Z\Zt5tfZ>fc, 40 
ft, «<0*«)t*O«rftRtfafeOx. y. YCD^ffl 

'C0 0 9 4]-SIIRO*5- ; e-*»cfetJ*#.. WO 

#*^®«r&&iffie<Dx. y , y<mhi^ 

[0 0 9 5] ^CT\ *H«lWfcj3V^Ttt. so 



ft, WO^Jtfr^-rfefcOV^T. ^^77-^ 

\ a\ b*Oftffltil»BU L*<Dfil*— ^tcb/i^ 
a*. b*c0#ffitC^tl^nicfc0^#^-^O«St 
die *r*o 

[0096] cmc^o, msic^x^^m^m 

SSBR© a * - b * fefiH±fc*^T. W^f^N^m 

[009 7] fiP^. ±ELfc— ©DflHRfcLTl. 0 5 

N^eoEH^IB^feSftWRO, GO, BOctH 
JB2Z8MIK: 5 ^eauSHi***6n 

[0 0 9 8] mi 1 a<5«* 5— 

ft, »o*fi»t»©a"rfe&tfaeox f y. yom 

«I**.t»BHl?»*e 

[0 0 9 9] ^CT\ 0 1 0 iCTjk*? L * L 
fc^^, Bl OtSfa', b # cD^«^±f2Lfc«iS 
1. 0 5*Wt8fc, L\ a*, b ^tl^ 

tu hi i-o*«3Wte3S , r»<te**o fit, ^8 

fc, Cltl6L*, a\ b'OftttfcttJE'rSx, y, Y 
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jn<n:*a 0 c5 UT^ii>e.n«:x. y , y«, iss* 

SfeCDx. y, ft, Si, fflx, 

CO 1 0 0] CCDJ;5CLT*i6e>n/'c:^*7 

'0.498991 0.338202 0.126824Yr' 

8 8' 



fiOx, y, YCD#fitt^ (4) ~ (7) frP>, r' . 

5£ (9) ©*7t*?n5o 
[0 10 1] 
B&4] 







Y 









0.249434 0.701848 0.048718 



(?) 



[0102] apfts (9) izumtj^-^-ZKtoif 

£r* . g' . b* ^5>X ( Y, Z^Ofea#IBI«*« 
[0 1 0 3] £Tc. 5£ (9) -fc^-rtfWOiSSfTW*** 

§c^aot, ^ (9) fcttiSiox. ' y, 



o) <Q<fc5ic^sn&o 

[0 10 4] 
DR53 







f 2^621245 


-1.204678 






-0.936339 


1.870108 


W) 




^ 0.068558 


-0.247197 



-0.390419YX"\ 
0.039423 |Y 
1.430979 \t.) 



(10) 



[0105] ep%, s(io) « % mmfi^—^-zm 

i:LT<DX, Y, ZD^r' , g* , b' ^©fe^BB 

[0106] «±©±5iclt, esaHtHPtttfaaii: 

*JV»T«, WfcWfcX. Y,-Z*>6r' , g' , b' ^ 

[o i o 7] ftoT, *nss0Ofcfew^Tt±, e i tc^vr 

XYZ-^r' g* b' (X^-y^S 2 

0) i: LT, fe<±©±-5KbT*i66n/S:{BB*9— * 

LTOfMHMMk BPS, S'(lO) fcw-Tff 
MftSfCfc-pT, XYZ*^r' g' b' 
tffti 3) o 

[0 10 8] CO<t5 tc, (g^*^— t^JBfc LT* 
fe5ttfefifl&BMft:S-3v>TXYZ&e r' g* b' 

*5tt£jfc, '& f ©M^ftlc J: o TSS Iff 

^-yh) g aOWc&SfeT&oTt. feM 

gHc<fct>*§e>n& r ' , g* , b' ©ffi£LT\ fltl 



30 



v=o 
v _ i(L + k) 
i + k 



(L< 
(-ks 



icfel^T, r' g* b' ->RGB^^fflS«rfr%oT 

[0 10 9] 3KIC, *HS50m±s Xfy/S2 0T?f 

*fr&-5 (Xx-y^S 2 2) o 
[0 110] W6 V $"f, Xx-VT'S 2 OTit&tlfc 
r' , g' Sc^ib* Offl[«rLi:fe# (Xf';7S 2 
4) , ^-OLOffl^i W±T?feS^S*^«^-r« (X 
T7/S2 6). iilT, i t±&j£-r3<fc-5l;: j OyS 
T-3bK>. 0<fc07v^V>fflT?SSo ^LT> L.©ffi# 1 <fc 
9'.h£v^§£fc:fi, S(i i) ic^-r^K^ctcSOL 
frP.VsO^&fctT&V"' (Xf^^S 2 8) , LOW 

oj-x±©«^c{±, (i 2) \ii7r,-tmmmiL&K>L 

fr<E>V\<D%.Wl*:'i7%:5 (Xf-^S 3 0) . 
[0 111] 
[&6] 



L<i,IUi=j'>0) 



(11) 



{IU a£ (1 1) fc*5V->T, 1 j ©yfTtSfct). 0J: 

[0 112] 
CIS 7] 

V = L" T (iSL<1.0) 

V-1.0 (1.0 £L) (12) 



[0113] 012lir' g' b' ->RGB^mStc 



T, (b) « (a) © (L, V) = (0. 0. 0 3) 55 
[0 1 14] 01 2^feV->T, ^T^SftfeftilgCO 

v^wm®.*^-. m&mcn, sen), a 



(13) 
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V>5o &$3. 01 2 {CfeVTtt, f£ (2) , (11). 
(1 2) tfelt§yOfi% T3J , 5£ (1 1) tCfcttS 

k<of% ro. u , sc-ci D.tcfejts j o«* 
ro. o 3j £LT^& 0 

[o i i 5] «£*tc*5v>T«, 01 2ic^v>T. mmx* 
(l<o) a, -r^r, v©fiii:LTotc^^n 

TLSofcto. 0 4lC;r;Lfcfei£g a©Wc&5feK:o 
.VTfi, r 1 g' b' ^RGB^&aaSfcff&^fcBS 10 

[0116] cnicML, ^mmmicis^rii. mmr* 

■fc-Stllttmc 1 ftWJ: 5 fc, L ©ffi#- kK±T i 
5fcSS©J§^ (-kSL< i ) VOfliLTOfiLhj 

*ssofflcs^n^o «^>t, -.k£t±o*S8©tea 

(-k<L<0) «±fe«SH (-k<L< i ) rtT*&3 

kJi(±0*«©SEB (-k^L<0) tcA3fe©g&#lc 

[0 117] £*n ffijfiUfe*5K,"-&«g a©nc$ 20 

CD^lcfeSfecDgP^tCOV'Tti^ r' , g' . b' ©ffi 
7b^nt>0*>P> lCSSBfttcA* (0^L<1) <DT\ 

[0 118] CO^^tC, L®etf-k«±fi 

■*S&©«H (-k^L<i) ic&SW&tt. S(i l) 
tc^-Ti^t, ^-©L©ffi(±, L©— ^USttcfc-^TV 
©W^SSS^nSfcfc, ^-©S6H-C?aft*9C l UrH 1 2 

[0 119] L©fil^-k±t>/jN*V^-g- (L< 

-k) fcti. S (1 1) frP>fciEP>fr&<fc3^ ^©L 

[0 1 2 0] — ^ L©ffi# i «±T? 1 &ffiCDm-£r ( i 

<l<i) ti, v©fiii:LT j JW± 1 *«©»c^$ 
ns» d©i:#. L©fiiti, s£ (12) lc5Vr<fc?k:, 
fikfcfcfcttSsS (2) iraUL©l/yf©Hit, IP 
•5. HIS©*^-^— *©y#tetc/SCfdI!&C.fco 

Tv v©fiitc^gi^n?>fcJ6, iiBBHtf'ttfWSic 1a 40 

[0 12 1] L©fit# 1 iX±©*§-& (1SL) lc 

», s (1 2) ^e.fewe^i^tc. ^©l©^*, 

St3tE©*a-i:|B|«tc, v©fil£ LT l (c^&^n* c i: 

[0' 1 2 2] £T\ kLb©.fc3fcLT, XrVf S 2 8 

Sfctis 3 oic^i/^r, v©ffi*^€.nfce^ * 

USStflJfcfcV^Tti, V©ffi*, Xr7^S240r' , 
g' , V icMfcS&T. R, G£fcl±Bfc*3< (Xf 
•y^S 3 2) o so 
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[01 2 3] ftoT. JiU:©r' g* b' ->R GBSi 

toil Ufy^s 2 2) icJ;-dT. Si, ««lc, * 

ft^tW r" «Rt x g.' (iGlC, b' SBlC, fnf 

[0 12 4] H'l 3ti*SISS0!l©fe^^ffitC«fcoT«t 
i£2ft£fe©«il|Efc. ^&ffii:^&&©&fe©{4»*^ 
•TUiB^a-JfSSo Hi 3H, H4 2:iqfll(c« 3^7t;©fe 
£f!8£*-ill©¥ffiKl*&LT^Lfcfc©-ea&So 01 
3£43l">T, ffc£|q]©Wfc*l;6[tD©Wi: (IP*, 2 0© 

T*>0, *fc v *&?«lctt^JP.nfcSI«g©5g»^ 
©#7- ; &r.#{£*5ttSlfc, «©#«^tc*oT 
SaL#5fe« (IP*> 2f*vl0 g atSLTV^. 

[0 12 5] *^fi6^J©fe^^j£tCfeV^Tf±, 0 1 IC 

^txYz-*r' g' b* ^^aaicfe^s^^^^s 

2 3©$aJI&.tf r ' g' b' -»RGB^5aSllCfe^S 
Xfy^S 3 0O5Q.SK: J; of, 0 1 3lc^-T*5lc; 
^SA^-tn^fc^ttSfei^g a' ©*lC^Sfe{±. 
•f^T, *fg©*7-*-^lcfeltSfei|cg a©5^. 
*S?*cCttWP»nfc:^T'*Lfc^««A 1 tcXIKS 

it. 01 3ic^3v^t^0je ncT^-r«k5ic 

A 1 ©«n^»c^?n5 cli:^^:5o 
[0 1 2 6] 8£oT, SI^©A^-^-^lc*3^5fei§E 
g a©mcfcSfe-efeoTt>, {ES*^-*— 
IMga' ©^icfe^fe (IP*. 01 3tS^T, « 

±fHLf£:5aSlc<t-3T. ^#ltl«EA 1 F*3lc^^ 

n?./c:J6, fB«EQA^©fe(±*^fiSWI©fe^^ji^<k 

■3 r$mi£ c i: tc it % o 

[0 12 7] 01 4«0 2£5ST;*J'7— '<y^-©&fe« < 

**ii©&^sia d*i§©*^-*^^ic43v^ 

So 01 4t^3V>T, h frcommii. 03tC^L 

[0128] um*?-*:-$m£LTwmLrc&gM 
mmcm-3^T, ztircw&mx y z *&*mm*i 

T?a5?>RGBC^L. -?"©aSiLT^P>nfc:RG B 

^^ic^st, ^©^7-^e-^icfeit-s*. 

if ©SMftft: (IP*, I T U-R 7 0 9^f*:) ©« 
-r&©&S^f±fe< tfRO, GO. B0T-$5© 

014K^-rto<, Sfiat^TRO, GO. B0 
*m&£?Z=ft& (IP*. &iga) ©*lC^*tl 

[0 1 2 9] Cl^ 01 4(COV>TMLT*5i:, 



(14) 
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fi, if©fefco<,vcfc, 7c©fefc|3|Cfetl©fel;:i?Si£ 

[0 13 0] IQtKlc&Kg'a' fcffiiS-rSflWK? 

3ftRWfc*'<rk:S<*t>TV'»*. IP/5, Ctitt» ifofe 10 

*D> #*©«tr ^©afr^-t?*^ 
fe©ia?sWS<&scfcjtf&^cfc;&*LTi''*o 

coniiffoT, *«t«oea«*i*fcJ:n«, 
coi3 2] — «tf, ea i 3-»cR-3T8iw*»t* 

ffcoT, MO, ilB»*5-t-*lc*»t*fel«g a' 
KtflG&SfeT&oTfe, 01 3»CJ3V S T, SU^CTa* 20 

r' g' b' gfti^cfcttSX'T-y^S 2 3©8W1& 
tfr* g' b' ->RGB&mimicl5llZ>Z. ; ry7S 2 
8<D5aSt,fc-pT, ISI8©*7— t^tcfettSfeSSg 

fefi, 01 3 tcfev^r^gi E 2lcr^-TJ;5tc. 
JKA 2 '©SftJIlcffiftSftS c fctcfc5„ 
[0 13 3] tot, ^©a^-t-^lcfctfSfelg 

fcft, fiiPAfi©fei, ««QArt©fe-i:ni*K:. * 

C T% a&flM A 2 tfttffiBMP A rttcftSfiOggUfc 
[0 13 4] CCT\ ftSF««P AOigwUiLOfifii: 
w 2 ti V©fiti: LTJifcW&teWaLfc j teWjfi-r*. 

*§-a-ic r i j tc^fis-r^o ^^sseutfevrtt. Mat 40 

ftiiK, k©fii«r TO. 1J, j©fiS?rro. 03J 
te«j£LT^*©T?* KStffi4tA 2 ©i®w 2 »A8HH« 
PAOSwUD»<4oTV^. C(Dtclb. «£r®HE 
■ P ArttefcSfefi, V g' b' -+RGBm.8i®Mlc£ 
oT, «ftftmPA£9t>M©m*atMMA2l;:, JE 

g aO^Klfeofefett, r* g' b* -»R G B^gMfla 
V=0 (L<-k) 
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la^T, X8HH1NA2 J:!)9^tc«ojCv>ffiK1H«A 

^SK'TSCfclc.fcoT, SJMRMA 1 ©ffiti* ©#/£ 

< &£©-??, 7t^&ig?g ^©ftJtcfeofefelcovTti, 
^tMftOfiOffiB ©rtiS*4»a:<-rsc 

[0 13 5] 'HI 3'teJ8lr"»T, ±Bft»tH«PA 

|ql©tti:iBi^[a©$fti: (IP^, 2o©^93) 'iftfcsnfc 

mmwvffl&T'tbznx^ ni^tc«#«EL*v^fe©« 
js^^So tot, c©wmi AaujaawMHteio 

[0 1 3 6] ST, J^kS^Lfcfc^ic, *SlS60!U;:«fc 
ntf, PJfeffiT&SXYZtLTvllfS©*^-^-* 

CBP-B, ga ©ftK:S«&HaiLfc«£- 

<toT^L»5fe«Eg a' ©>ti{::a65fetcov>Ta, 

r* , g' , b* (omtLTs <Rjnt>v o i©ieB 

rttcAS©^ '&g©r' g' b' -^RGB^gS^lSlC 
fel>T, *©fe©»#fcov>TfifiHB:tf5«s*>ns c fcti 
&v\> {Eg*?-*— $fte*3i*Sfe«g a* ©fl. 
tC&SfeJCOl^T, r' , b' , g' ©ftnftHDitttf o 
.fcD^SVttfcfcofcfcLTfc CL<0) , *©«**- 
kJ^LLT-fefUf (L^-k) , R, G.'BOilfcLTO 

fcU:j*»©ttfcaajiiafft* (o^v<j) ©t% <gs 

^r-^lCfettSfe^g a' ©ntcfe^fe-Cfe, 
r' . b' , g' <@tLT-kjj(±0*?K©®H C-k 

< L < 0 ) fcA*4©aP^te-pV^TJ41f a^^fctlS C 

[0 1 3 7] tifoT, fiRJx., ^IR©'*^— t— ^Kfett 
5fe«gaOnofi?*oT.t., ±fBLfcfe©gP»lcfe 

[0138] tii^T?, ±m\srcnmmic*s^Tii. 

r' g' b' -^RGB^^SaaiCfeltSX^-y^S 2 6 
C*Jl L Offish 1 &L£V&&i*gfr<D$l%.&Liim 

Lomtt i &0'b2^m&ta&. a (i o tc^r 
2 8) , L©ffl*MJx±©«^ric{i, aci2) tc^-r 

■y7S3 0) o LfrUSdl), (12) fc^f^ 
^HSt©«t>»3{c, * (13) . (14) tc'^-rj:3 4: 

[0 13 9] 
ffi8] 



(13) 



(15) 



t&m 5 ?- 1 1-41480 
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28 



[0 1 4 0] 



v _ 9.033L + j 

U6L 1/y -0.16+j 
.1 + 3 

v«i.o (i.o<;L) 



.DR93 

(0.0 £L< 0.008856) 



(0.008856 SL< 1.0) 



.(14) 



fir' g' b* -+RGB^mmmc 

fcl^C, (b) tt (a) <D (L, 

5) ie«<oaR»**fc*:bT*Lfca « 



y Wtt*c»-3< ««M»tt** 
tt. 5S (1 5) fc^RSMMRfc* 



{L £ 0.0) 

(0.0 <L£ 0.008856) 
(0.008856 <L'£1.'0) 
(1.0 <L) 



05) 



[0141] 015 

yes^o 0 1 51C 

V) = (0, 0. 0 
[0142] 015 

[0 1 4 3] 

Dft-i ol 
v = o 

V = 9.03L 

V = 1.16L I/r -0.16 
V=1.0 



[0 1 4 4] (1 5) fcgVr*»H»tt, mco*<D 
fflfcBWRT*** (2) fc*-T««BB»fctt*ftD. 0 

<L<0. 0 08 8 5 6OKit\ L CD— ^BBS £ ft o 

[0 14 5] — 01 5&C*5^T, jS«7?^*nfcft 
tt,S(i3), (14) fc*t««l«rti:ioT»6. 

SC-Cl 3) — (1 5) tc&tt^yOfil* f3 j , S (1 

3) t8»5k(Df« ro. 1J , S (13) , (1 

4) J <Dffi*«t£To: 0 5J i:LTV^o. 
[0 14 6] fi^C*5^Tt3\ 0 1 StC&lvT. mm-? 

SS.tifti8C 2 LOffl^Oi;!)^^ 

*& (l<o) «\ -r^r. vofiti:LTotc^»^n 

Tl\Tc 0 

[0147] cnic«u s (13) , (14) ic^-r 

3 L©ffltf 0*D'hSMfr& (L<0) 

w±j/ (i + j) *»<b«jc**sn*o fet, ± 

*??§<7>fSB (-k^L<0) fcA*ftO»»kiOV^rtt 
flWfl^toft* C fctf ftlr\> 
[0 1 4 8] L©flW-kW±0*«<OlBH (- 

k^L<0) a (13) ^-r^ic 

^co L coffin L O-^lia^ £ o T V ©fittc*»*ns 
fc*6 s *<D«Ht?ttft*6C3ttH 1 5tC^-r<fc3JClt«a 



20 



30 



40 



[0 1 4 9] .ft*, L©ffi*t-k«fcD*S^*& (L< 
-k) a (13) frZ&WZfrft&dlZ^ ^CDL 

o«tt, l^©i§*fcB«fc:. vo«fc'LT0k:S»S 

[0 1 5 0] — ^ L*Dffi^0JSU:"ei7|ci»O»& (0 
^L<1) 54. VOffifcLT j /"(1+J) fiLtT?l* 
»<Dfflfc:£SISft*o CtDfc#* LOiffO. 0'0 8 8 

5 6 TfcSS-Cfeftfcf, L (OMtt L <D-&Mmc £ o T V O 
«u^^n§^ 0. 0 0 8 8 5 6£t±-?*tt«. L 
■tpffittL0 1/y*OH». IP'S* ±IE#5— 

y Wttfc IB KfcHRfc: * o T V ft* 

[0 1 5 1] &*5, L(Dffl*MJK±<0*& (l^L) lc 
tt, A (1 4) ^6feBB53&^J:3fc. tOLOStt, 

[0 15 2] fit±<0*5fc:. S.(13) , (1 4) \C7jk 

D , (i 2) te^aa»iB**fflv^*&fcHi*a» 

[0 15 3] isfc, ±ELfc^MflHfcft^T«. *^ 

<D R G B fifi#lcffi» b ^ — ^e— 9 IC^Z. § 
«5tLT^fcfc«K »ftit*fc4XYZ*6«/7fflif 

r g B^©ft*#i*2*fti: L*tWc 0 

[0 15 4] L^U t-^RGB6ff^ 

8RGB* 6illfefitt*ft S XYZ ^©feffSI*** i: L 

[0 1 5 5] BP*. BlOXfy/S'22 
-^T^o/ir' g' b* ^RGBtMli:t±I(Dli 

#131T*&&RGB^r ' g f b* asMaa*ffaofc ■ 
ft. 01OX-r^^S2OT?Tfto/£:XYZ->r' g' 
b' ^MS^^ffiCD^^-efe^r f g f b' ->X 

[0 15 6] r* g' b' -^RGBfijMt 

ti, L*^V^\Oa«*ffftoTV^fcft^ R G B-> r * 
g' b' mmitBmK&^Tlt, ±EfcttiSSOV^6L^ 
OS»;f&tTa3Ci:*c**o ^^T% r* g f b' ->R 



(16) 
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30 



OfflWfftt-ett, Hl-2**59!6****5fc:, LOW 

ntf LOffitt— AWKftSSOT*. RGB->r' g* 
b' SftaBlKfettSVjb^L^OSSIfe, HI 2lC*R 

c<D*frg\ B l 2 fc*-r«JM»tt©«to 0 fc, H 1 5 ic 

[.0 15 7]—*, XYZ-*r* g' b' ffiftOatixC io ' 
(10) fc^TffWaWfcioTfrftoTV^fcs^, r- 

g' b' ->XYZSJ&#IJ1C±, S (10) £&i£<D5£ 
(9) K&+n&lMMlc*vTftiz5ct»-(*1*&o 
[0 1 5 8] Site* ±I2Lfc^SSi^J^43V^T^. aa» 

^teWTWSbtetf. *<D«JE«6ttHl 6fc** 

ir ± 5 ftfi«*«it * o T*Hr * c t af«T? * « o 

[0159] 016(^1 fca^i6**7MS**»rs 
r'k3VRlteae«S«t«*^'rrnyirH :, e**o Hi 

K^-r^«*tt**H'r * c i # RTiiaesaww* 

/7tyn7^B"?».5o Hi 6 fc3^re£«*«tt. ^ 20 
^LT, CPU20, **U3(K I/0^>^7x^ 
X40, T>fX^ • ^V^7x-X5 0^<i^T43Ds 

[0 16 0] Sfc. I/0>f»7i-X4 OJCtt. V 
W70, 4^4^F8 0, ^7-^^9 0, *yh 

y— ^*-f i 3 oa^ttsnrfeD. ^W7o, * 

F 8 0 fr&A** ttfc»S J MM** CPU201C 

D*fffto;reDT*o ft** *yh7-*A-H l 3 0 30 

h7-^lelil4 0^lt, fwMSOft 

[0 16 1] Sfc. t^X^ • ^>?7x-X5 0 
A-Ff^X>F7^710 0, CD-ROMK7 
^7110, 7nylf7VX*F9>f:M 2 0sW»«S 
*lT*3!K A-Kf^X»F7-Y7l 0 OP^cd/n— F-r 
^X^^L^-^^^»#^ff=S:ofcD. CD- 
ROMK5^1 1 0te»A*ft;feCD-ROM±D:/ 
oy5Wf-*WI»BLftD, 7D7^X^ 40 
F5>f^l 2 0lc}?A2nfcyn*y fcff^X^ 1 2 5tc 
#b7*-**®R#»#*frftofcD-r** 

[0 1 6 23-Sft,' CPU20tt> 3 0JC«*.6 

■nfenVtTa-ir^ny^AJCteoTlftffU XYZ^ 
r' g* b' SSfc»S*2 2 J f>r t g' b' -^RGBS 
. «tt«»2 4fcUT»«i-r*o CCT% XYZ^r' 
g* b' £3K8ti9ff2 2Uu ±|C, BJfcSLftXYZ 
-*r' g' b' mkWm (Xf'y7S2 0) **ffU 

r f g' b' ->RGBgEl«Qaffi2 4 B\ 
Hi l^biTcr ' g* b' -^RGBgiiai CXr-y^ so 



S22) **fjr*o »*. fegta-r^iiiifeflrc** 

XYZOr-*S?»A-Kf>rXj' F^^l 0 0 
(Da- Kf^ X> tcfBtt^ftT* D , l<Da- Ft^ X 

^**6«»*n*^.«v^ 1 sotctsjffl^n 

TfeD. CW-/q 5 0*^6*y Fy-^Htfgl 4 
0, *7 F7-»A- H I 3 0^LT«^n§o S 

x^fcE«?n«^*v^4±ia*^^fcttift*tiao * 
y^brfefitv. 

[0 16 3] Sfe, CPU2 OtCXYZ— >r g* V 
ffiWW»2 2*r ' g' b ? ". ->RGB**fflJB«2 4 

CD-ROM 1 1 S^n^ef-fX^ 1 2 SfcllBfi* 

D-ROM1 1 5*7ny tJx-f X^ 1 2 5fr5CD- 
R0MH5^1 1 0^yn*y tf-r^X^ F^-T^l 2 
0»c*oTR»K6n. 0B*.fcT. -lA^Kf^X^H 

^eu 3 oicieg^n^o 

[0 16 4] ft*. ±(SLfc3>lf a — *^ny9A* 
Eii-r*fca60l3fik»l*fcbTtt, CD-ROMl 1 5 
■ ^nylff^X* 1 2 S^/v-FfVX^Oflk )t«t 
Ir>fX^ ( iMf-y, IC*-F, ROM*— FU 
♦y$>. y<y^*-FVrtV*H:* F^2<D«H§# 

[0 16 5] ±fBbfc3>lia — #7.ndf^2»fc 

IT, W3SbfcJ:3JCCD--ROMl 1 5^707^ 
-YX^ 1 2-5fciE»SftTV\tefe©***>J 3 OfcKSS 

Fy-^Ill*ftl 4 0, *«/h7-^*-K13 

-9-/^1 so^n^if-L-^^n^Affift^ 
l^LTiitSo ftfc. **Ml«t?tt, 

- 5 £ <om^^m v^* <fc -5 £ b T t> & 

[0 16 6] sr. JSLboKMtciftv^fti, - H 1 ic^rr 
at^lCioTilftiWSX Y Z*6«fJif 
■e»*RGB^ofe*Si*15ft5»&'i:. HiOfiStft 
4: ttSKOMESt&ffik: <fe o T«*ffl«*-ff* * R G B * 



(17) 
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e±o tff &nft«Sfflf *1?*«'R G B (IP'S. RG 
Bfeff^) *P6ffl*Jffl«#-e**CMYK (EPS, CM 
YKfei^) ^0^«*ff*t>TfflB«»fc#A*» 

%<DT\ 0 1 O^tWrttfc *oT»6nfcStt*ffl«9 
T?fe£RGB8, 01 6 0ftK«ft«K:*r3TS6nfe ' 
S^flUB^"?** RGB tfl^SC^^t^o 

[o i 6 7] mi 6flDaa»ifc±otse>nfta* 

[6 1 6 8] ' H 1 7 &*38m<Di&<D$mfflt L/Tfe*SS 
il^t^n^^BT^So 01 7^'TJ;'5tc. * 
UttOTO&SftSB 16 08, ftSfflUBA'y 5Tv77 
-771/ 1 7 0 £&£&/B?ifHls]B 1 8 0 t^m^X^ 

[0 16 9] 017 ic^?&Mi%mw i 6 o m 1 6 
■*A**ti*i:, ^«ffl*iiiBiaai 8o«, x*sn 20 
1 7 otcfew-sr Fux(offlfcbr#fe-r*#&J<:{^ 

•^-CDR G B <0«oa-frar*fta»ffl;l/y >7y 77-7 
;Vi 7 0fcX*-r*o €aa»ffl/Vy^7^y^x-r;l/i 

70m ^entffiMn@Bi sofr&xasnfcRG 

YK©tt*W*UiLT, &SIM»fHlBlBl 8 0lcffi*I 
lT£ 0 fiSiVllttlUllillSl 8 0ttR»tfJSnftC-MYK- 

[0 1 7 0] — M^8il 6 0K:A*r<£nfcRG 30 

b (omvm^ft&mskmfr vztv 7t-7)V 1 7 0 

ftffl^y^7y^f-7/H 7 0li:*»S7Fl/XOfi 
fcLT#ft**RGB<Offi<Dffl^©3^> A**tlfc 
±l2RGB£DfflcDffi^tCiav^fe^*?tScSS?LT. ft 

®V7*77^f-7;Vi rom fe*Jftffl«MigK 

1 8 0fr5XASn«:RG BCDfilCO^ffl^cO^-raa 

ttfttftjetiKfttBbT, dXiRffiflin mss 1 8 0 tern 40 
st5o fixstffiMHi§i»i sot*, mfrm-zrircmi 

Hi 6 0teA*SnftRGBfc:»J6'r*CMYK*ai* 

[0 1 7 1] mi 8 801 7CDfe^ffl^^^T^^-r 
— ^MCfetJST FUX<D«fc LT^a*T§ R G BCD® 
cOffl^ir^n^T' FbXrtJCftWStLT^* CM Y K 

1 8 0a*6RGB©«(D©&*i:LT (R, G, B) = so 
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(0, 0, 8) tfXtl'Zftrct'TZt, *©»&*<D3* 
t7Fl/Xrtt«l»SnT^SCMYK(Dttt, 018 

(C, M, Y, K) = (C2/M2, 
Y2. Kz) X*$>%(DT\ COffi^feffSSffittBiaB 1 8 

oicm^n&o a*. 01 sic^r^^c, &^mm 

;Vy*77yf-7;M 7 0O^T©7KUXfll:tt^ 
^TCMYKOfflWftjWSnTV^So 
[0 1 7 2] ST, *§6lfcflWc*5V^Ttt. 01 6lc*VT 
r ' g * b' ->RG BS&4Q3135 2 4^*5 
V^TfT&fcntVS r ' g' b f -^RG B^fflm 

01 2ic7jk^m$mz&-3< feOT^^i 

R, G, BO^tl*^0«fcLTj ^t?RGBOf 

&&WimfrytrTy7' : r—7Jl'l 7 3 fc: 

[0 17 3]mtf, ^ j = 8tlSfe?2>t, R. 
G, B©Mn*OfflfcbT8«-&trRGBOfflOfi'e:-e: 
t)\ &&mm;l'v2Tv77 L -7fol 7 OfcfettSrF. 

-r->OM 7 0^«jS-r^o 01 8tc^-f#t)T?8. 7H 
UXOffifcbT, (R, G, B) = (0, 0, 8) , 
(R. G f B) = (0, 8, 0) , (R, G, B) = 
(8, 0, 0) , (R. G, B) = (0, 8, 8) , 
(R, G. B) = (8. 0. 8) , (R, G, B) = 
(8, 8, 0) , (R, G t B) = (8, 8, 8) , ••• 
R. G, ■■BCDfirn^*0ffi[kLr8*-&trRGB(D 

[0 17 4] fct> fu^Lfcfc^tC, feSftffl/l/y-^ 
Tv7t—7)V\ 7 0O4TO7.-Kl/XfllCtti6fCM 
YK©i(tffilfl$tlT^5ftft, M»7^77y 
t* — 7 )\/ 1 7 0*±tBbfcJ;3fc:#Wrsefcfc«fco 
T, R. G, BOfirtl*^©fiii:-LTJ«r'a , trRGBOfit 
Offi^5%, 7 F UXOik Lt#«Ef 4 feOICO 
^T8, *ttfc#fc*SCMYK©ffltf^8tfB 
;l/7^77yf-y;H 7 ortfcll#-rs Chicago 

[0175] r' g'- b* *^6RGB'N*DSl!iT?tt. H 
■ l 2tc^t"««Wtt*6flB6*naJ:5lc, R, GSfttt 
B = j (IPS, V=j) CDfy^C&^T, ^CD«[rI^ 
4<»4^tl^e «ot, RGB*6CMYK^» 

-r&*fr&t>, r, GSft»B = j ) (ommc^r, m. 
B(Dfii^3H^^i£v^^tcov^r, -en^n, 

f^CMYKCDfil (IP'S, &*fc«fcoTf#&ft*CMY 

[0 17 6] — j ^tfRGBOfflcDffi^^, £ 
<, MiM7^77^f-7;Vl 7 0O7FUXO 

M£LT#tt-rr, coRGBofiiofi^'&icwjfi'rs 



(18) 
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CMYK ©«ttffeg»JB;l/ 7>7yyf^*l'70t 
^\sf*\i^<Dt{6£&*&t* J**tTRGBOfl[0!B 
^■StfftSSKftH 1 6 0JcA*«ti/fc«^tt. £E>R G 

/M 7 0^6tt*a* nr. *tl6CMYKOil*fli^ 

<fe "5 fc. j R G B OffiOffl^tCifiV^ffl^lCO 

vvrtt. *n^ti, «/s*racMYKOfflra±t±3?)Ht)it 
[0177] c*ifc2*u ^mmmokoi^ j *<s-t? 

RGB cDttoe^tf** < fceSEiJUH;!/ 7*77? 
f"7;H 7 0O7Kl/XOttfcLT#ftU CORG 
B ©ffiOfi^teW/S'T* CMY KWMiffl/V7 

te tt. j £r^t? RGB ©«<D«^&# fiRjfcfflt 160 
KA*sn«i:, WBWttlc««ffaton*ci:a<. 20 
RGB <D«(0e-&*»C»lS-r * CMYK <DfiI#«ft£*ffl 

CMYK(D«*ff*.CJ:ffTt5. fi 
[0 17 8] £C3T\ ±ELftBWett. HI 6tC^ 
-r&SSSSWcte^* r ' g' b' -^RGBgMi^ 
H l 2 te^-rS»Wttfc:*3< fcOT?*S»&*W4: L 

R, G, BOfattfrOffifcLT j / ( 1 + 
j) *«tyRGB©fflo«'&*3&\ ^a<fcfe. feffSi so 
* T^y -fr—fto l 7 0 lc;fctf & T H U-X <Difi£ 

7 o*i*«*5icrs. 

[o 1 7 9] a*s,. ^wittmistcmmm^mm&m. 

[0 18 0] ±IBLfc*»«fcJ3lr^Ttt, S'Jfefil 

kUrXY-Z*ffl^**5Jcbfc*^ XYZ(DfU>9 

t\> 40 

[0 18 1] Sfc, ±fBLfcHSEWc^V^T, r* g' 
b' -*RG B£«fflHtf H 1 2 fc^?-£»«Ftefc:»-3< 

(-k'SKi) K&^T, Sfc. HI 5fc^T£»W 
ttfcS-3<»&tt, L©ffi^-k«±0*iS5Oli (- 

k<L<o) ic&^r. ^n^n. Lco^Ammc^^ 

TL*^6V^<DSJft*tf4oTV^Co L**U 
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[0182] s/c. ±tBLfe*sswc^v^T«, m^m 

[HBO«*ftKW3 

[HI] *«W©-«««fcLTOMIteSOiBi? 
[0 2] £|R©*^-*:^#Tm^&n*lfo «k, WO 

x-yfiS0T^§ o 

[H3] H2te^-r*5— 

[H4] SK(DM^:i:oT(iS^f^^fitD 
WWft^-TfWJHT?**., . 
CHS] H10XYZ-*r' g' b' HmSOMK^X 

fegl®i:E^M«S4fnfn^t x - y feSHT* 
[0 7] ffc, «. «0*«3e»0*-rftO*IBOfetfU6 

mtm c&ffi*#o&a*«©w**javr x- y &&0 

[0 8] #. SI, *©«3»W©» , rftlcov">TSttB© 

t tem&mm «* Jt-n^tus-r a • - b •. e« h 

[09] ITU-R 7 0 9Oi, S, f O^ftO 

[01 o] m*e>tj5—*—?t£t&i&*. «©£- 
«j«*o«reRtfe&©x, -y. Y©««:tnic» 
i&r*^«&ffiiai*WR©L:. a*. b*©=&fii*^-r 

[011] tt. 

jw*©«-rftatf ae© x . y. Y©&tt£*nic#ft 

***3*fe2SIIMM0R©L\ a', b'O^fl^-TM 

W0T-feS e 

[012] r' g* b' -^RGBgftffltfe^Tffl^ 
&ft<6Lft»6V\©a»ltttt*, fi»«i:*3fc«Wi:T? 

[013] *IS^©feg&;S£{C«fcoT&i£Sft3fe© 

So 

[0 14] @2Kgt*7- /*v : 7-<D&&tf*5ffi}<0& 
fflfc^fcJ:D*IR©*9-*=*te*^TE©J:3a: 



(19) 
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[015] r' g' b* ->RGB^WiWmicio^Tm^ 

[016] 01 rC**fi£tt^**Wr*£ fc^RTtB 

[017] *^<OttOWIi«fc'LT^«KaE«*^*r 

[0 1 8] 0 1 7 OfeSJJWS/l/'y ~?t—~7Mz$s 
tJ§7KbX 2: L T#fe*T 5RGB (OffiOffl** 

*ne>r Ki/^ nrv^s c m y ko«©— asi 

20-CPU 

2 2-XYZ-^r' g' b' m 
24-r' g* b" -^RGBII 

3 o-^^eu 

4 0-I/O-Y>^7x-X 



5 0-7*4*2 ' ^>?7x-X 
6 

7 0-7W 

8 0 K 

9 O-A^—t— 
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* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this 
translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS , 



[Claim(s)] 

[Claim l] While displaying a color by carrying out color mixture in the amount 
of mixing according to the signal strength of the signal for a display into which 
the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive 
primaries As signal strength of said signal for a display, the value of 
predetermined convention within the limits can be taken. In order to acquire 
said signal for a display which should be inputted into said color display device 
from a colorimetry value about the color display device which can take the 
value of reproducible within the limits [ predetermined ] as said amount of 
mixing according to said signal strength The process which is the color 
conversion approach of changing said colorimetry value into said signal for a 
display, and changes the (a) aforementioned colorimetry value into each 
amount of mixing of said additive primaries based on predetermined conversion 
relation, (b) The process which changes into the signal strength of said signal 
for a display corresponding to said additive primaries each amount of mixing of 
said additive primaries changed and obtained for said every additive primaries, 
respectively, At a preparation and said process (a), as said conversion relation, 
the inside of said additive primaries, The virtual color display device which is 
the same hue as said specific chromaticity coordinate about the chromaticity 
coordinate of at least one 1st specification primary color, and changes and 
changes from said specific chromaticity coordinate to a virtual chromaticity 
coordinate with high saturation is assumed. Color mixture is carried out in 
each amount of mixing of said additive primaries obtained when a certain 
colorimetry value is changed. When a color is displayed in said virtual color 
display device, while using the conversion relation from a colorimetry value 
from which the colorimetry value of this displayed color turns into the same 
value as said original colorimetry value to each amount of mixing of additive 
primaries At said process (b), about at least one 2nd specification primary color, 
among said additive primaries When the amount of mixing of said 2nd 
specification primary color changed and obtained according to said process (a) 



1/37 



Japanese Publication number : 11-041480A 



is the value of within the limits reproducible [ said ], as signal strength of said 
signal for a display It changes into the value of conversion within the limits of 
** the 1st beforehand set as said convention within the limits. In being a value 
with the amount of mixing of said 2nd specification primary color changed and 
obtained according to said process (a) out of range possible [ said reappearance ] 
and being the value of predetermined relief within the limits set up beforehand 
The color conversion approach characterized by changing into the value of 
conversion within the limits of ** the remaining 2nd other than said 1st 
conversion range of said convention within the limits as signal strength of said 
signal for a display. 

[Claim 2] The color conversion approach characterized by taking on the straight 
line which passes along the chromaticity point expressed as an achromatic color 
point by said specific chromaticity coordinate of said 1st specification primary 
color on the chromaticity diagram of uniform-color-space system of coordinates 
in said virtual chromaticity coordinate in the color conversion approach 
according to claim 1. 

[Claim 3] The color conversion approach characterized by setting up each 
virtual chromaticity coordinate so that the saturation in each virtual 
chromaticity coordinate may become high by the ratio more nearly same than 
said each specific chromaticity coordinate, while changing the chromaticity 
coordinate of each 1st specification primary color into a virtual chromaticity 
coordinate in the color conversion approach according to claim 1 or 2, 
respectively by making said all additive primaries into said 1st specification 
primary color. 

[Claim 4] Said rate of the 2nd conversion range of on the color conversion 
approach of one publication of the arbitration of claim 1 thru/or the claims 3 
and as opposed to said convention range is the color conversion approach 
characterized by being smaller than the rate of said relief range to said 
reproducible range. 

[Claim 5] In the color conversion approach of one publication of the arbitration 
of claim 1 thru/or the claims 4 said process (b) It faces changing into the signal 
strength of said signal for a display corresponding to these additive primaries 
the amount of mixing of said additive primaries changed and obtained 
according to said process (a). While changing using the predetermined 
transform function showing the conversion relation of said amount of mixing 
and said signal strength, about said 2nd specification primary color The color 
conversion approach characterized by using a different transform function as 
said transform function by the case where they are the case where the amount 
of mixing of said 2nd specification primary color changed and obtained 
according to said process (a) is the value of within the limits reproducible 
[ said ], and the value of said relief within the limits. 
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[Claim 6] While displaying a color by carrying out color mixture in the amount 
of mixing according to the signal strength of the signal for a display into which 
the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive 
primaries As signal strength of said signal for a display, the value of 
predetermined convention within the limits can be taken. About the color 
display device which can take the value of reproducible within the limits 
[ predetermined ] as said amount of mixing according to said signal strength It 
is the color conversion approach of changing into a colorimetry value said signal 
for a display which should be inputted into this color display device. (A) The 
process which changes the signal strength of said signal for a display 
corresponding to said additive primaries into each amount of mixing of said 
additive primaries for said every additive primaries, respectively, (B) It has the 
process which changes into said colorimetry value each amount of mixing of 
said additive primaries changed and obtained based on predetermined 
conversion relation. At said process (A) About at least one 1st specification 
primary color, among said additive primaries When the signal strength of said 
signal for a display corresponding to this 1st specification primary color is the 
value of conversion within the limits of** the 1st beforehand set as said 
convention within the limits, as an amount of mixing of said 1st specification 
primary color Change into the value of within the limits reproducible [ said ], 
and the signal strength of said signal for a display corresponding to said 1st 
specification primary color When it is the value of conversion within the limits 
of ** the remaining 2nd other than said 1st conversion range of said convention 
within the limits, as an amount of mixing of said 1st specification primary color 
While being the value out of range in which said reappearance is possible and 
changing into the value of predetermined relief within the limits set up 
beforehand, at said process (B) As said conversion relation, the chromaticity 
coordinate of at least one 2nd specification primary color among said additive 
primaries Color mixture is carried out supposing the virtual color display 
device which is the same hue as said specific chromaticity coordinate, and 
changes and changes from said specific chromaticity coordinate to a virtual 
chromaticity coordinate with high saturation in each amount of mixing of said 
additive primaries obtained when a certain colorimetry value is changed. The 
conversion relation from a colorimetry value from which the colorimetry value 
of this displayed color turns into the same value as said original colorimetry 
value when a color is displayed in said virtual color display device to each 
amount of mixing of additive primaries is the color conversion approach 
characterized by using reverse conversion relation. 

[Claim 7] While displaying a color by carrying out color mixture in the amount 
of mixing according to the signal strength of the signal for a display into which 
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the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive 
primaries As signal strength of said signal for a display, the value of 
predetermined convention within the limits can be taken. In order to acquire 
said signal for a display which should be inputted into said color display device 
from a colorimetry value about the color display device which can take the 
value of reproducible within the limits [ predetermined ] as said amount of 
mixing according to said signal strength The 1st conversion means which is the 
color inverter which changes said colorimetry value into said signal for a 
display, and changes said colorimetry value into each amount of mixing of said 
additive primaries based on predetermined conversion relation, The 2nd 
conversion means which changes into the signal strength of said signal for a 
display corresponding to said additive primaries each amount of mixing of said 
additive primaries changed and obtained for said every additive primaries, 
respectively, A preparation and said 1st conversion means as said conversion 
relation The inside of said additive primaries, The virtual color display device 
which is the same hue as said specific chromaticity coordinate about the 
chromaticity coordinate of at least one 1st specification primary color, and 
changes and changes from said specific chromaticity coordinate to a virtual 
chromaticity coordinate with high saturation is assumed. Color mixture is 
carried out in each amount of mixing of said additive primaries obtained when 
a certain colorimetry value is changed. When a color is displayed in said virtual 
color display device, while using the conversion relation from a colorimetry 
value from which the colorimetry value of this displayed color turns into the 
same value as said original colorimetry value to each amount of mixing of 
additive primaries Said 2nd conversion means about at least one 2nd 
specification primary color, among said additive primaries When the amount of 
mixing of said 2nd specification primary color changed and obtained by said 1st 
conversion means is the value of within the limits reproducible [ said ], as 
signal strength of said signal for a display It changes into the value of 
conversion within the limits of ** the 1st beforehand set as said convention 
within the limits. In being a value with the amount of mixing of said 2nd 
specification primary color changed and obtained by said 1st conversion means 
out of range possible [ said reappearance ] and being the value of 
predetermined relief within the limits set up beforehand The color inverter 
characterized by changing into the value of conversion within the limits of** 
the remaining 2nd other than said 1st conversion range of said convention 
within the limits as signal strength of said signal for a display. 
[Claim 8] The signal strength of said signal for a display corresponding to said 
additive primaries which were equipped with the look-up table which consists 
of a representation point for color conversion, and were changed and obtained 
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by the color inverter according to claim 7, respectively It is the color inverter 
changed into the value of a predetermined color coordinate system using the 
interpolation operation based on the representation point and point of said 
look-up table for color conversion. Said look-up table for color conversion The 
inside of the combination of the value of the signal strength of said signal for a 
display respectively corresponding to said additive primaries changed and 
obtained, The specific combination which includes the boundary value located 
in the boundary of said 1st conversion range and said 2nd conversion range as a 
value of the signal strength of said signal for a display which corresponds for 
any of said 2nd specification primary color being The color inverter 
characterized by storing the value of said color coordinate system which 
changes said specific combination into the address with which it is expressed 
with said specific combination, and is acquired at least while having as a value 
of the address of said look-up table for color conversion. 

[Claim 9] While displaying a color by carrying out color mixture in the amount 
of mixing according to the signal strength of the signal for a display into which 
the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive 
primaries As signal strength of said signal for a display, the value of 
predetermined convention within the limits can be taken. In order to acquire 
said signal for a display which should be inputted into said color display device 
from a colorimetry value about the color display device which can take the 
value of reproducible within the limits [ predetermined ] as said amount of 
mixing according to said signal strength While being the record medium which 
recorded the computer program for changing said colorimetry value into said 
signal for a display and in which computer reading is possible and changing 
said colorimetry value into each amount of mixing of said additive primaries 
based on predetermined conversion relation As said conversion relation, the 
chromaticity coordinate of at least one 1st specification primary color among 
said additive primaries Color mixture is carried out supposing the virtual color 
display device which is the same hue as said specific chromaticity coordinate, 
and changes and changes from said specific chromaticity coordinate to a virtual 
chromaticity coordinate with high saturation in each amount of mixing of said 
additive primaries obtained when a certain colorimetry value is changed. The 
1st function using the conversion relation from a colorimetry value from which 
the colorimetry value of this displayed color turns into the same value as said 
original colorimetry value when a color is displayed in said virtual color display 
device to each amount of mixing of additive primaries, While changing into the 
signal strength of said signal for a display corresponding to said additive 
primaries each amount of mixing of said additive primaries changed and 
obtained by this 1st function for said every additive primaries, respectively, 
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respectively About at least one 2nd specification primary color, among said 
additive primaries When the amount of mixing of this 2nd specification 
primary color changed and obtained by said 1st function is the value of within 
the limits reproducible [ said ], as signal strength of said signal for a display It 
changes into the value of conversion within the limits of** the 1st beforehand 
set as said convention within the limits. In being a value with the amount of 
mixing of said 2nd specification primary color changed and obtained by said 1st 
function out of range possible [ said reappearance ] and being the value of 
predetermined relief within the limits set up beforehand The record medium 
which recorded the computer program for making a computer realize the 2nd 
function changed into the value of conversion within the limits of** the 
remaining 2nd other than said 1st conversion range of said convention within 
the limits as signal strength of said signal for a display . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique which carries out inverse 
transformation of the technique and the above-mentioned signal for a display which 
change a colorimetry value into the signal for a display into which it is inputted by the 
color display device to the above-mentioned colorimetry value. 
[0002] 

[Description of the Prior Art] In the former, in order to check the color picture which read 
the original color picture (for example, a color film, color printing paper, or color printed 
matter) using the color scanner, and acquired and read three chrominance signals of RGB, 
or in order to ensure required processing, giving the acquired RGB chrominance signal to a 
color monitor, and displaying a color picture as a candidate for a dialogue is performed 
widely. 

[0003] However, since the RGB chrominance signal read and acquired with the color 
scanner is a signal only depending on the property of the color separation filter of a color 
scanner, even if it is a RGB chrominance signal, the image near a original color picture will 
not be obtained at all only by giving a color monitor as it is. 

[0004] On the other hand, in printing and the image processing for newspapers, from the 
relation in which color printing is performed using the ink of four colors of CMYK, finally 
color conversion will be carried out, respectively and each pixel of the image for color 
printing will consist of four chrominance signals of CMYK. Therefore, giving a color 
monitor and displaying a color picture, after changing the CMYK chrominance signal for 
color printing into a RGB chrominance signal, since the screen of a processing process or 
the last printing result anticipation is foreseen in the midcourse phase of an image 
processing in this case is also performed widely. 
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[0005] However, it is difficult to obtain the color picture near the color-printed actual 
image only by having only changed the CMYK chrominance signal for color printing into 
the RGB chrominance signal, and giving a color monitor. 

[0006] Namely, neither the RGB chrominance signal only depending on the property of a 
color- separation filter which was described above, nor the CMYK signal for color printing 
will be able to display the color picture to expect without carrying out color conversion on 
the RGB chrominance signal for color monitors to display those signals at the color monitor. 
[0007] However, although a color monitor can display only the color in the color gamut 
(GAMETTO of a color monitor proper [gamut]) surrounded by the color which each 
fluorescent substance of red, green, and blue 3 color has, it receives. In the original color 
picture (GAMETTO) or the color-printed image (GAMETTO), the color which hits outside 
the color gamut surrounded by the color which each fluorescent substance of the red of a 
color monitor, green, and blue 3 color has is contained in many cases. 

[0008] Therefore, when the value of the RGB chrominance signal for color monitors 
acquired by carrying out color conversion is standardized from 0 by 1, About the color 
which hits outside the color gamut surrounded by the color which each fluorescent 
substance of the red of a color monitor, green, and blue 3 color has the value (negative 
value) with at least one signal smaller than 0 among the RGB chrominance signals for 
color monitors - or it will become a larger value (value exceeding 100%) than 1. 
[0009] here, standardizing the value of the RGB chrominance signal for color monitors 
from 0 by 1 The value of a RGB chrominance signal required in order to express white by 
the color monitor, respectively 1 The value of a RGB chrominance signal required in order 
to be referred to as (namely, MAX) and to express ******, respectively 0 Saying since a 
fluorescent substance not having been shone with a larger value than 1, either, since it was 
the semantics of being referred to as (namely, MIN), furthermore it having become a small 
value from 0, and shining a fluorescent substance with a value smaller than 0 etc. is the 
consultation which is impossible at all. 

[0010] Therefore, even if the former required one or more values and zero or less value as a 
value of the RGB chrominance signal for color monitors in such a case, all had to be closed 
by MAXl or MIN0, respectively. 
[0011] 

[Problem(s) to be Solved by the Invention] For this reason, if a part of color contained in 
the original color picture or the color-printed image to express is out of a color gamut 
reproducible [ with the fluorescent substance in a color monitor ] the part (for example, the 
part of a color with high saturation is equivalent to the part) of the color - the value of the 
RGB chrominance signal for color monitors uniform MAXl - or - Since it will be closed 
by MIN0, the serious fault that the tune of the color of the part of the color was lost had 
been produced. 

[0012] moreover, in case it moves outside from the interior of the color gamut which the 
color contained in the original color picture or the image of color printing to express can 
reproduce with the fluorescent substance in a color monitor the boundary of the color 
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gamut - the value of a RGB chrominance signal - three colors - simultaneous - MAX1 - 
or - It is not closed by MINO. MAX1 - or * Only by only the value of the chrominance 
signal which became that MINO is likely to be exceeded being closed by MAX1 or MINO* 
Since the value of the other chrominance signal continued change as it was, a hue began to 
change suddenly near the boundary of the color gamut, and there was a possibility of 
causing change of a hue. 

[0013] Generally, the part of the color of high saturation has high possibility that that are 
a very important part in many cases, and the tune of the color of the important part is lost, 
or a hue changes into an image will become the defect which cannot be borne. 
[0014] Therefore, the purpose of this invention is in the part of the specific color which 
solves the trouble of the above-mentioned conventional technique and is out of a 
reproducible color gamut to offer the color conversion approach, a color inverter, etc. from 
which the tune of a color does not disappear or a hue does not change. 
[0015] 

[The means for solving a technical problem, and its operation and effectiveness] In order to 
attain a part of above-mentioned purpose [ at least ], the color conversion approach of this 
invention While displaying a color by carrying out color mixture in the amount of mixing 
according to the signal strength of the signal for a display into which the additive 
primaries which have a specific chromaticity coordinate respectively are inputted 
respectively corresponding to these additive primaries As signal strength of said signal for 
a display, the value of predetermined convention within the limits can be taken. In order to 
acquire said signal for a display which should be inputted into said color display device 
from a colorimetry value about the color display device which can take the value of 
reproducible within the limits [ predetermined ] as said amount of mixing according to said 
signal strength The process which is the color conversion approach of changing said 
colorimetry value into said signal for a display, and changes the (a) aforementioned 
colorimetry value into each amount of mixing of said additive primaries based on 
predetermined conversion relation, (b) The process which changes into the signal strength 
of said signal for a display corresponding to said additive primaries each amount of mixing 
of said additive primaries changed and obtained for said every additive primaries, 
respectively, At a preparation and said process (a), as said conversion relation, the inside of 
said additive primaries, The virtual color display device which is the same hue as said 
specific chromaticity coordinate about the chromaticity coordinate of at least one 1st 
specification primary color, and changes and changes from said specific chromaticity 
coordinate to a virtual chromaticity coordinate with high saturation is assumed. Color 
mixture is carried out in each amount of mixing of said additive primaries obtained when a 
certain colorimetry value is changed. When a color is displayed in said virtual color display 
device, while using the conversion relation from a colorimetry value from which the 
colorimetry value of this displayed color turns into the same value as said original 
colorimetry value to each amount of mixing of additive primaries At said process (b), about 
at least one 2nd specification primary color, among said additive primaries When the 
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amount of mixing of said 2nd specification primary color changed and obtained according 
to said process (a) is the value of within the limits reproducible [ said ], as signal strength 
of said signal for a display It changes into the value of conversion within the limits of ** 
the 1st beforehand set as said convention within the limits. In being a value with the 
amount of mixing of said 2nd specification primary color changed and obtained according 
to said process (a) out of range possible [ said reappearance ] and being the value of 
predetermined relief within the limits set up beforehand Let it be a summary to change 
into the value of conversion within the limits of** the remaining 2nd other than said 1st 
conversion range of said convention within the limits as signal strength of said signal for a 
display. 

[0016] Moreover, while the color inverter of this invention displays a color by carrying out 
color mixture in the amount of mixing according to the signal strength of the signal for a 
display into which the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive primaries As signal 
strength of said signal for a display, the value of predetermined convention within the 
limits can be taken. In order to acquire said signal for a display which should be inputted 
into said color display device from a colorimetry value about the color display device which 
can take the value of reproducible within the limits [ predetermined ] as said amount of 
mixing according to said signal strength The 1st conversion means which is the color 
inverter which changes said colorimetry value into said signal for a display, and changes 
said colorimetry value into each amount of mixing of said additive primaries based on 
predetermined conversion relation, The 2nd conversion means which changes into the 
signal strength of said signal for a display corresponding to said additive primaries each 
amount of mixing of said additive primaries changed and obtained for said every additive 
primaries, respectively, A preparation and said 1st conversion means as said conversion 
relation The inside of said additive primaries, The virtual color display device which is the 
same hue as said specific chromaticity coordinate about the chromaticity coordinate of at 
least one 1st specification primary color, and changes and changes from said specific 
chromaticity coordinate to a virtual chromaticity coordinate with high saturation is 
assumed. Color mixture is carried out in each amount of mixing of said additive primaries 
obtained when a certain colorimetry value is changed. When a color is displayed in said 
virtual color display device, while using the conversion relation from a colorimetry value 
from which the colorimetry value of this displayed color turns into the same value as said 
original colorimetry value to each amount of mixing of additive primaries Said 2nd 
conversion means about at least one 2nd specification primary color, among said additive 
primaries When the amount of mixing of said 2nd specification primary color changed and 
obtained by said 1st conversion means is the value of within the limits reproducible [ said ], 
as signal strength of said signal for a display It changes into the value of conversion within 
the limits of** the 1st beforehand set as said convention within the limits. In being a value 
with the amount of mixing of said 2nd specification primary color changed and obtained by 
said 1st conversion means out of range possible [ said reappearance ] and being the value 
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of predetermined relief within the limits set up beforehand Let it be a summary to change 
into the value of conversion within the limits of ** the remaining 2nd other than said 1st 
conversion range of said convention within the limits as signal strength of said signal for a 
display. 

[0017] Thus, in the color conversion approach of this invention, and its equipment, a 
colorimetry value is first changed into each amount of mixing of additive primaries based 
on predetermined conversion relation. At this time, the chromaticity coordinate of at least 
one 1st specification primary color among additive primaries Color mixture is carried out 
supposing the virtual color display device which is the same hue as a specific chromaticity 
coordinate, and changes and changes from a specific chromaticity coordinate to a virtual 
chromaticity coordinate with high saturation in each amount of mixing of the additive 
primaries obtained when a certain colorimetry value is changed. When a color is displayed 
in a virtual color display device, the conversion relation from a colorimetry value from 
which the colorimetry value of the displayed color turns into the same value as the original 
colorimetry value to each amount of mixing of additive primaries is used as the 
above-mentioned predetermined conversion relation. Next, each amount of mixing of the 
additive primaries changed and obtained is changed into the signal strength of said signal 
for a display corresponding to additive primaries for every additive primaries, respectively. 
At this time, about at least one 2nd specification primary color, among additive primaries 
When the amount of mixing of the 2nd specification primary color changed and obtained is 
the value of reproducible within the limits, as signal strength of the signal for a display It 
changes into the value of conversion within the limits of ** the 1st beforehand set as 
convention within the limits. In being a value with the amount of mixing of the 2nd 
specification primary color changed and obtained out of range possible [ reappearance ] 
and being the value of predetermined relief within the limits set up beforehand, it changes 
into the value of conversion within the limits of ** the remaining 2nd other than the 1st 
conversion range of convention within the limits as signal strength of the signal for a 
display. 

[0018] In the above-mentioned virtual color display device, as compared with an actual 
color display device, the reproducible color gamut is expanded in the high saturation 
direction, and can also reproduce the color (namely, color of high saturation which is 
outside a little rather than a color gamut reproducible [ with an actual color display 
device ]) which was not able to be reproduced depending on the actual color display device. 
According to the color conversion approach and color inverter of this invention, based on 
the conversion relation obtained as an object for virtual color display devices which was 
described above, therefore, by performing conversion in each amount of mixing of additive 
primaries from a colorimetry value Even if it is the part of the color out of a color gamut 
reproducible [ with an actual color display device ], about the part of the color in a color 
gamut reproducible [ with a virtual color display device ], the tune of a color can be saved 
and change of a hue can be suppressed. 

[0019] Furthermore, even if it is the part of the color out of a color gamut reproducible 
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t with an actual color display device ] When the amount of mixing of the 2nd specification 
primary color is the value of relief within the limits among the amounts of mixing of the 
additive primaries which change and are obtained from the colorimetry value of the part of 
the color Since it is changed into the value of conversion within the limits of ** a 2nd as 
signal strength of the signal for a display, the value is saved as a value of the signal 
strength of the signal for a display about the 2nd specification primary color, without 
losing the information on the part of the above-mentioned color. Therefore, in the part of 
the above-mentioned color, the tune of a color is not lost or a hue does not change. 
[0020] In the color conversion approach of this invention, it is desirable to take on the 
straight line which passes along the chromaticity point expressed as an achromatic color 
point by said specific chromaticity coordinate of said 1st specification primary color on the 
chromaticity diagram of uniform-color-space system of coordinates in said virtual 
chromaticity coordinate. 

[0021] By taking a virtual chromaticity coordinate in this way, a chromaticity coordinate 
which has higher saturation by the same hue as a specific chromaticity coordinate (namely, 
actual chromaticity coordinate) can be searched for easily. 

[0022] While changing the chromaticity coordinate of each 1st specification primary color 
into a virtual chromaticity coordinate, respectively by making said all additive primaries 
into said 1st specification primary color, you may make it set up each virtual chromaticity 
coordinate in the color conversion approach of this invention, so that the saturation in each 
virtual chromaticity coordinate may become high by the ratio more nearly same than said 
each specific chromaticity coordinate. 

[0023] Thus, it is avoidable by making it like that the saturation in each virtual 
chromaticity coordinate becomes high by the same ratio about each 1st specification 
primary color that a hue shifts. 

[0024] Moreover, in the color conversion approach of this invention, the one smaller than 
the rate of said relief range to said reproducible range of said rate of the 2nd conversion 
range to said convention range is desirable. 

[0025] The 2nd conversion range which is the conversion place of the relief range can 
lessen the amount of gaps of the chromaticity point before and behind the conversion to the 
color which the direction which made it as narrow as possible and made large the 1st 
conversion range which is the conversion place of the reproducible range as much as 
possible has in a reproducible color gamut. 

[0026] In the color conversion approach of this invention moreover, said process (b) It faces 
changing into the signal strength of said signal for a display corresponding to these 
additive primaries the amount of mixing of said additive primaries changed and obtained 
according to said process (a). While changing using the predetermined transform function 
showing the conversion relation of said amount of mixing and said signal strength, about 
said 2nd specification primary color You may make it use a different transform function as 
said transform function by the case where they are the case where the amount of mixing of 
said 2nd specification primary color changed and obtained according to said process (a) is 
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the value of within the limits reproducible [ said ], and the value of said relief within the 
limits. 

[0027] Thus, when performing conversion to signal strength from the amount of mixing 
using a transform function, about the 2nd specification primary color, conversion 
corresponding to each range can be performed by changing a transform function by the 
case where they are the case where the amount of mixing is the value of reproducible 
within the limits, and the value of relief within the limits. 

[0028] Moreover, while other color conversion approaches of this invention display a color 
by carrying out color mixture in the amount of mixing according to the signal strength of 
the signal for a display into which the additive primaries which have a specific 
chromaticity coordinate respectively are inputted respectively corresponding to these 
additive primaries As signal strength of said signal for a display, the value of 
predetermined convention within the limits can be taken. About the color display device 
which can take the value of reproducible within the limits [ predetermined ] as said 
amount of mixing according to said signal strength It is the color conversion approach of 
changing into a colorimetry value said signal for a display which should be inputted into 
this color display device. (A) The process which changes the signal strength of said signal 
for a display corresponding to said additive primaries into each amount of mixing of said 
additive primaries for said every additive primaries, respectively, (B) It has the process 
which changes into said colorimetry value each amount of mixing of said additive 
primaries changed and obtained based on predetermined conversion relation. At said 
process (A) About at least one 1st specification primary color, among said additive 
primaries When the signal strength of said signal for a display corresponding to this 1st 
specification primary color is the value of conversion within the limits of ** the 1st 
beforehand set as said convention within the limits, as an amount of mixing of said 1st 
specification primary color Change into the value of within the limits reproducible [ said ], 
and the signal strength of said signal for a display corresponding to said 1st specification 
primary color When it is the value of conversion within the limits of ** the remaining 2nd 
other than said 1st conversion range of said convention within the limits, as an amount of 
mixing of said 1st specification primary color While being the value out of range in which 
said reappearance is possible and changing into the value of predetermined relief within 
the limits set up beforehand, at said process (B) As said conversion relation, the 
chromaticity coordinate of at least one 2nd specification primary color among said additive 
primaries Color mixture is carried out supposing the virtual color display device which is 
the same hue as said specific chromaticity coordinate, and changes and changes from said 
specific chromaticity coordinate to a virtual chromaticity coordinate with high saturation 
in each amount of mixing of said additive primaries obtained when a certain colorimetry 
value is changed. Let it be a summary to use conversion relation with the conversion 
relation reverse when a color is displayed in said virtual color display device from a 
colorimetry value from which the colorimetry value of this displayed color turns into the 
same value as said original colorimetry value to each amount of mixing of additive 
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[0029] By using such a color conversion approach, conversion to a colorimetry value from 
the signal for a display which should be inputted into a color display device can be 
performed. 

[0030] Moreover, another color inverter of this invention is equipped with the look-up table 
which consists of a representation point for color conversion. The signal strength of said 
signal for a display corresponding to said additive primaries changed and obtained by the 
color inverter of above-mentioned this invention, respectively The representation point of 
said look-up table for color conversion, It is the color inverter changed into the value of a 
predetermined color coordinate system using the interpolation operation based on the 
point. Said look-up table for color conversion The inside of the combination of the value of 
the signal strength of said signal for a display respectively corresponding to said additive 
primaries changed and obtained, The specific combination which includes the boundary 
value located in the boundary of said 1st conversion range and said 2nd conversion range 
as a value of the signal strength of said signal for a display which corresponds for any of 
said 2nd specific primary color being At least, while having as a value of the address of said 
look-up table for color conversion, let it be a summary to store the value of said color 
coordinate system which changes said specific combination into the address with which it 
is expressed with said specific combination, and is acquired. 

[0031] Since it is avoidable to interpolate the field over the 1st conversion range and the 
2nd conversion range by the same multiplier by taking such a configuration, the value of a 
right color coordinate system can be acquired. 

[0032] While the record medium of this invention displays a color by carrying out color 
mixture in the amount of mixing according to the signal strength of the signal for a display 
into which the additive primaries which have a specific chromaticity coordinate 
respectively are inputted respectively corresponding to these additive primaries As signal 
strength of said signal for a display, the value of predetermined convention within the 
limits can be taken. In order to acquire said signal for a display which should be inputted 
into said color display device from a colorimetry value about the color display device which 
can take the value of reproducible within the limits [ predetermined ] as said amount of 
mixing according to said signal strength While being the record medium which recorded 
the computer program for changing said colorimetry value into said signal for a display 
and in which computer reading is possible and changing said colorimetry value into each 
amount of mixing of said additive primaries based on predetermined conversion relation 
As said conversion relation, the chromaticity coordinate of at least one 1st specification 
primary color among said additive primaries Color mixture is carried out supposing the 
virtual color display device which is the same hue as said specific chromaticity coordinate, 
and changes and changes from said specific chromaticity coordinate to a virtual 
chromaticity coordinate with high saturation in each amount of mixing of said additive 
primaries obtained when a certain colorimetry value is changed. The 1st function using the 
conversion relation from a colorimetry value from which the colorimetry value of this 
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displayed color turns into the same value as said original colorimetry value when a color is 
displayed in said virtual color display device to each amount of mixing of additive 
primaries, While changing into the signal strength of said signal for a display 
corresponding to said additive primaries each amount of mixing of said additive primaries 
changed and obtained by this 1st function for said every additive primaries, respectively, 
respectively About at least one 2nd specification primary color, among said additive 
primaries When the amount of mixing of this 2nd specification primary color changed and 
obtained by said 1st function is the value of within the limits reproducible [ said ], as signal 
strength of said signal for a display It changes into the value of conversion within the 
limits of ** the 1st beforehand set as said convention within the limits. In being a value 
with the amount of mixing of said 2nd specification primary color changed and obtained by 
said 1st function out of range possible [ said reappearance ] and being the value of 
predetermined relief within the limits set up beforehand Let it be a summary to have 
recorded the computer program for making a computer realize the 2nd function changed 
into the value of conversion within the limits of ** the remaining 2nd other than said 1st 
conversion range of said convention within the limits as signal strength of said signal for a 
display. 

[0033] In addition, as a record medium, computers, such as internal storage (memory, such 
as RAM and ROM) of the printed matter with which signs, such as a flexible disk, 
CD-ROM and a magneto-optic disk, an IC card, a ROM cartridge, a punch card, and a bar 
code, were printed, and a computer, and external storage, can use the various media in 
which read is possible. 

[0034] If the computer program recorded on such a record medium is executed by computer, 
the almost same processing as the above-mentioned color conversion approach of this 
invention and the above-mentioned color inverter is made, and the same effectiveness as 
the color conversion approach of this invention or a color inverter can be done so. 
[0035] 

[Other modes of invention] Moreover, this invention contains other following modes. That 
is, it is a mode as a program feeder which supplies to a computer the computer program 
which realizes each process of the above-mentioned invention, or the function of each 
means through a communication path as one mode. In such a mode, a program can be put 
on the server on a network etc., a required program can be downloaded to a computer 
through a communication path, and the above-mentioned color conversion approach and 
an above-mentioned color inverter can be realized by performing this. 
[0036] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an example. Drawing 1 is a flow chart which shows the procedure of the 
color conversion approach as one example of this invention. 

[0037] For example, now, since the last printing result is foreseen in the midcourse phases 
(for example, in the middle of a platemaking process etc.) of the image processing for 
printing, the CMYK chrominance signal for color printing is changed into the RGB 
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chrominance signal for color monitors, and it gives a color monitor, and considers 
displaying a color picture. 

[0038] Generally, when changing the RGB chrominance signal of the transparency film for 
scanner reading into the RGB chrominance signal for color monitors (the signal RGB for a 
display), color conversion is performed in order of RGB->XYZ->RGB. Here, it is shown on 
behalf of XYZ going via the colorimetry system independent of a device, or a color 
coordinate system, and L*a*b*, L*u*v*, etc. may go via those some. Among these, the color 
conversion approach of this example is applied when performing color conversion to RGB 
which is a signal for a display about XYZ which is a colorimetry value (namely, 
XYZ>RGB). 

[0039] Now, before explaining the flow chart shown in drawing 1 concerning this example, 
in order to compare the color conversion approach of this example with the conventional 
color conversion approach, the conventional color conversion approach is explained again 
first. 

[0040] In the former, color conversion to r'g'b* from XYZ which is a colorimetry value is 
performed based on the color conversion relation shown in the formula (l) first called for as 
an actual object for color monitors. 
[0041] 

[Equation l] 

( 2.757777 -1.308176 -0.424273YX> 



-0.993072 1.922088 0.042577 
0.077090 - 0 282662 1 .464701 A ^ J 



•(0 



[0042] In addition, as the above-mentioned color monitor, they are red, green, and ITU-R 
that a blue fluorescent substance mentions later in this case. It is 709 (old CCIR 709) 
fluorescent substance, and when red, green, and blue are the maximum brightness, what 
can display the white of D50 (5000 color temperatures) as white is used (namely, when 
each fluorescent substance of red, green, and blue emits light by the maximum brightness). 
[0043] here " r " ' g -- ' b -- ' -- the above " a color monitor - it can set - red " green — 
blue - each *- brightness (namely, each brightness at the time of each fluorescent 
substance of red, green, and blue emitting light) - respectively - min - brightness - about 
-■ zero " max brightness - about one " becoming " as - standardization 
(normalization) - carrying out - obtaining - having - brightness - it is a linear (that is, it 
was proportional to brightness) value. Generally, in a color monitor, each fluorescent 
substance of red, green, and blue will emit light by respectively suitable brightness, and 
when each of those light is mixed, a desired color will be displayed, therefore -.- having 
described above - r - ' " g ** 1 " b ' the above " a color monitor " setting " red " green - 
blue *• each a color " color mixture carrying out - a request " a color - displaying - the 
time " red - green - blue - each " mixing - an amount - expressing - ******** . 
[0044] moreover *- having described above - as - r - ' - g - 1 - b - ' - min - brightness - 
about " zero - max " brightness " about " one " becoming as " having standardized " a 
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value - it is — since - As XYZ which is a colorimetry value, the red in the above-mentioned 
color monitor, green, and the color in the color gamut (GAMETTO of the above-mentioned 
color monitor proper [gamut]) which can be reproduced with each blue fluorescent 
substance above-mentioned XYZ->r , g , b each value of V, g 1 , b' which are obtained by 
conversion when it changes by transform processing will be restored to the range of 0 to 1. 
however - XYZ - ****** -- having described above - a color gamut - outside — it is — a 
color - having changed " a case " **** conversion " obtaining " having -- r -- ' -- g ' -- b 
-* ' -- a value -- or [ any ] -- 0 to 1 — out of range " becoming . 

[0045] Next, in the former, the transform function shown in a formula (2) performs 
conversion to RGB which is a signal for a display from r'g'b' based on the gamma 
characteristics in the above-mentioned color monitor. Here, R, G, and B standardize each 
signal strength (namely, applied voltage) of the red who should input into the 
above-mentioned color monitor, green, and the blue signal for a display, respectively so 
that the minimum value may be set to 0 and maximum may be set to 1 (normalization). 
[0046] 

[Equation 2] 

V=*0 (L^OO) 

V = L 1/5r (0.0<;L<1.0) (2) 

V=1.0 (1.0 ^ L) 

[0047] a formula -- (-- two --) -- setting -- L -- red -- green " blue -- each -- a fluorescent 
substance - having emitted light — the time - each - brightness - expressing - a thing - 
it is having described above — r — 1 - g — 1 — or — b — ' corresponding . Moreover, V 
expresses each signal strength (namely, applied voltage) of the red who should input into 
the above-mentioned color monitor, green, and the blue signal for a display, and 
corresponds to R, above-mentioned G, or above-mentioned B. The range of the transform 
function shown in a formula (2) is 0<=L<1, and it is the 1/gamma power function of L. 
[0048] therefore - the above-mentioned r'gV->RGB transform processing — every red, 
green, and blue — respectively - g' will be changed into G and b 1 will be changed into R for 
r' at B, respectively. 

[0049] In the former, in XYZ->r'g'b f transform processing of the preceding paragraph, when 
the value (namely, L< 0) smaller than 0 as which value of r', g 1 , and b* is acquired, it sets to 
latter r'g'b'->RGB transform processing. The whole of the value will be changed into 0 
(namely, V= 0) as a value of R, G, or B so that clearly from a formula (2). 
[0050] Therefore, as mentioned above, it sets to XYZ->r , g , b f transform processing of the 
preceding paragraph. For example, XYZ and the red in the above-mentioned color monitor, 
green, and the color out of the color gamut which can be reproduced with each blue 
fluorescent substance are changed. When it becomes r* obtained by the conversion, and a 
value with any of the value of g* and b' smaller than 0 they are, it sets to latter r , g'b'->RGB 
transform processing (namely, when 0-1 become out of range). The whole of the value will 
be changed into 0 as a value of R, G, and B, and it will be uniformly closed by 0. For this 
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reason, about the part of the color out of the above-mentioned color gamut, when 
r'g ? b'->RGB transform processing is performed, the information on the part of that color 
will be lost, and as mentioned above, the fault of the tune of the color of the part of that 
color being lost, or a hue changing will arise. 

[0051] Drawing 2 is the x-y chromaticity diagram showing the chromaticity coordinate of 
each color obtained by carrying out the colorimetry of the chromaticity coordinate of a color 
which the fluorescent substance of green [ which are used by the actual color monitor / the 
red and green ], and blue expresses, and the color patch group of an actual positive film. 
[0052] In drawing 2 , each triangular top-most vertices R0, GO, and BO show the 
chromaticity coordinate (namely, chromaticity point) of a color which each fluorescent 
substance of red, green, and blue expresses, respectively. As mentioned above, it sets to the 
above-mentioned color monitor, and it is ITTJ-R as a fluorescent substance of red, green, 
and blue. Since 709 fluorescent substances are used, top-most vertices R0, GO, and B0 are 
TCTJ-R, respectively. It is the chromaticity coordinate of a color which 709 fluorescent 
substances express. Moreover, in drawing 2 , the white round head shows the chromaticity 
coordinate of each color obtained by carrying out the colorimetry of the color patch group, 
respectively. In addition, as a color patch group, the color patch group of IT8.7/1 is used, 
and drawing 2 shows the representation point. 

[0053] Moreover, the triangle which makes R0, GO, and B0 top -most vertices shows green 
[ the above-mentioned red and green / above-mentioned ], and the color gamut (GAMETTO 
of the above-mentioned color monitor proper [gamut]) ga which can be reproduced with a 
blue fluorescent substance. In addition, SL shows the spectrum locus (spectrum locus). 
[0054] Though each color of a color patch is a color to display by the color monitor as shown 
in drawing 2 , a part of those colors exist out of the color gamut ga (namely, triangle) which 
can be reproduced with the fluorescent substance of red, green, and blue. Therefore, when 
XYZ which is a colorimetry value is changed into RGB which is a signal for a display and is 
given to the above-mentioned color monitor by the conventional color conversion approach 
about each color of these color patches, each [ these ] color will be reproduced as a color 
monitor is shown in drawing 3 . 

[0055] Drawing 3 is the x-y chromaticity diagram showing whether each color of the color 
patch shown in drawing 2 is reproduced by what kind of color in a color monitor by the 
conventional color conversion approach. In drawing 3 , each vector means whether each 
color of a color patch was reproduced by which color by the above-mentioned color monitor, 
respectively, the white round head of the starting point of a vector shows the chromaticity 
coordinate of the color of the original color patch, and the chromaticity coordinate of the 
color by which the terminal point of a vector was reproduced in the above-mentioned color 
monitor is shown, and the die length of a vector expresses the difference (error) of the 
original color and the reproduced color. 

[0056] If it displays by the above-mentioned color monitor, about the color which is in the 
inside of a color gamut ga among each color of a color patch, it will reappear faithfully as it 
is, so that clearly from drawing 3 , but about the color out of a color gamut ga, if it displays 
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by the above-mentioned color monitor, all will be in the condition of having stuck to the 
periphery of a color gamut ga, and it will become what was distorted in color. 
[0057] Therefore, about the color out of the color gamut ga which can be reproduced with 
the fluorescent substance of red, green, and blue, when XYZ which is a colorimetry value is 
changed into RGB which is a signal for a display and is given to the above-mentioned color 
monitor by the conventional color conversion approach, the fault that the tune of a color is 
lost or a hue changes will arise as mentioned above. 

[0058] Moreover, drawing 4 is the explanatory view showing the field of a color 
unrelievable depending on the conventional color conversion approach. At drawing 4 , he is 
red about the color space of a three dimension. - It projects on a green flat surface and is 
shown. In drawing 4 , the field across which it faced with the shaft of the direction of red 
and the shaft (namely, two arrow heads) of the green direction shows the field of the color 
which actually exists. Moreover, the rectangle divided in the shape of a grid shows the red 
in the color monitor mentioned above, green, and the color gamut (namely, GAMETTO) ga 
that can be reproduced with each blue fluorescent substance in the above-mentioned 
red-green flat surface. 

[0059] Therefore, like the color in the field OA shown with the slash in drawing 4 , since 
the information on the part of the color will be lost when r f g'b'->RGB transform processing 
is performed as mentioned above, depending on the conventional color conversion approach, 
the color in Field OA was unrelievable about the color out of a color gamut ga, even if it 
was the color which actually exists. 

[0060] On the other hand, in the color conversion approach of this example, an approach 
which is described below is taken to the conventional color conversion approach which was 
explained above. In addition, it also sets to this example and the fluorescent substance of 
red, green, and blue is ITU-R as a color monitor. The color monitor which is 709 (old CCIR 
709) fluorescent substance shall be used. 

[0061] In this example, as shown in drawing 1 , not based on the color conversion relation 
first called for as an actual object for color monitors but based on the color conversion 
relation called for as an imagination object for color monitors (henceforth a virtual color 
monitor), color conversion to r'g'b' from XYZ which is a colorimetry value is performed (step 
20). 

[0062] In addition, the color conversion relation as such an object for virtual color monitors 
is beforehand called for by color conversion relation derivation processing as shown in 
drawing 5 . 

[0063] Drawing 5 is a flow chart which shows the procedure of the color conversion relation 
derivation processing for asking for the color conversion relation used in XYZ^r'g'b' 
transform processing of drawing 1 . 

[0064] Initiation of the color conversion relation derivation processing shown in drawing 5 
assumes a virtual color monitor to an actual color monitor in virtual color monitor 
assumption processing (step S40) first. Here, the color monitor changed into the virtual 
chromaticity coordinate which is the same hue as an actual chromaticity coordinate as a 
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virtual color monitor about the chromaticity coordinate of a color which each fluorescent 
substance of red, green, and blue expresses, and has saturation higher than an actual 
chromaticity coordinate is assumed. 

[0065] Drawing 6 is the x-y chromaticity diagram showing red, green, a chromaticity 
coordinate actual about the color which each blue fluorescent substance expresses, and a 
virtual chromaticity coordinate, respectively. 

[0066] In drawing 6 , the top-most vertices R0, GO, and BO of the triangle of a dotted line 
show the chromaticity coordinate (namely, actual chromaticity coordinate) of a color which 
each fluorescent substance (ITU-R 709 fluorescent substance) of the red in an actual color 
monitor, green, and blue expresses the same with having been shown in drawing 2 . 
[0067] On the other hand, the top -most vertices R5 and G5 of the triangle of a continuous 
line and B5 are the same hues as the actual chromaticity coordinates R0, GO, and B0, and 
show the virtual chromaticity coordinate with saturation high 5% compared with the 
actual chromaticity coordinates R0, GO, and B0. 

[0068] Drawing 7 is the x-y chromaticity diagram showing the locus of a chromaticity 
coordinate with the same hue as red, green, and the actual chromaticity coordinate of a 
color that each blue fluorescent substance expresses. In drawing 7 , re, gr, and bl show the 
locus of a chromaticity coordinate with the respectively same hue as the actual 
chromaticity coordinates R0, GO, and B0, and they are extended to the radial, drawing a 
curve toward a periphery (namely, high saturation) by making the achromatic color point 
N into the starting point. 

[0069] Therefore, R5 is among the virtual chromaticity coordinates shown in drawing 6 on 
the locus re shown in drawing 7 since it is the same hue as the actual chromaticity 
coordinate R0 of a color which a red fluorescent substance expresses, and, moreover, the 
distance in alignment with the locus re from the achromatic color point N to the virtual 
chromaticity coordinate R5 is extended 5% to the periphery (high saturation) side as 
compared with the actual chromaticity coordinate R0. Moreover, since it is the same hue as 
the actual chromaticity coordinates GO and B0 of each color which expresses the 
fluorescent substance of green and blue similarly about G5 and B5, respectively, it is on 
the locus gr shown in drawing 7 , and bl, and the distance in alignment with the loci gr and 
bl from the achromatic color point N to each virtual chromaticity coordinate has been 
extended 5% to the periphery (high saturation) side as compared with the actual 
chromaticity coordinates GO and B0. 

[0070] As mentioned above, in a virtual color monitor, red, green, and the color gamut 
(namely, triangle) that can be reproduced with a blue fluorescent substance will be 
expanded as compared with an actual color monitor by having changed into the virtual 
chromaticity coordinate as shown in drawing 6 the chromaticity coordinate of a color which 
each fluorescent substance of red, green, and blue expresses. Therefore, the color (namely, 
white round head) of the color patch included in red, green, and color-gamut (namely, 
triangle of continuous line) ga f that can be reproduced with a blue fluorescent substance 
can be made to increase in such a virtual color monitor. 
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[0071] By the way, although expressed on the x-y chromaticity diagram as shows a virtual 
chromaticity coordinate to drawing 6 , you may make it express a virtual chromaticity 
coordinate in the above-mentioned explanation on the a*-b* chromaticity diagram of 
unifqrrrrcolor-space (L*a*b* color space) system of coordinates as shown in drawing 8 . 
[0072] Drawing 8 is the a*-b* chromaticity diagram showing red, green, a chromaticity 
coordinate actual about the color which each blue fluorescent substance expresses, and a 
virtual chromaticity coordinate, respectively. In drawing 8 , R0, GO, and BO show the 
chromaticity coordinate (namely, actual chromaticity coordinate) of a color which each 
fluorescent substance (R ITU-709 fluorescent substance) of the red in an actual color 
monitor, green, and blue expresses the same with having been shown in drawing 6 among 
the top-most vertices of the polygon of a dotted line. Therefore, the polygon of a dotted line 
shows the color gamut ga which can be reproduced with each fluorescent substance of red, 
green, and blue in an actual color monitor. 

[0073] In the chromaticity diagram of uniform-color-space system of coordinates as shown 
in drawing 8 , the locus of the chromaticity coordinate of a same color phase serves as a 
straight line extended from the achromatic color point N to a radial toward a periphery 
(namely, high saturation) instead of a curve as shown in drawing 6 . 

[0074] Therefore, since what is necessary is just to make it set up on the straight line 
extended from the achromatic color point N to a radial toward a periphery when setting up 
a virtual chromaticity coordinate using the a*-b* chromaticity diagram of 
uniform-color-space system of coordinates [ like ] for showing in drawing 8 , a virtual 
chromaticity coordinate can be set up easily. 

[0075] In drawing 8 , among the top-most vertices of the polygon of a continuous line, R5, 
G5, and B5 are the same hues as the actual chromaticity coordinates R0, GO, and B0, and 
show the virtual chromaticity coordinate with saturation high 5% compared with the 
actual chromaticity coordinates R0, GO, and B0. 

[0076] That is, in drawing 8 , the virtual chromaticity coordinate R5 is on the straight line 
(namely, locus of a chromaticity coordinate with the same hue) extended from the 
achromatic color point N to a radial toward a periphery through R0, and the distance from 
the achromatic color point N to each virtual chromaticity coordinate is extended 5% to the 
periphery (high saturation) side as compared with the actual chromaticity coordinate R0. 
It is also about the virtual chromaticity coordinate G5 and B5 on the straight line similarly 
extended from the achromatic color point N to a radial toward a periphery through GO and 
B0, respectively, and the distance from the achromatic color point N to each virtual 
chromaticity coordinate is extended 5% to the periphery side as compared with the actual 
chromaticity coordinates GO and B0. Therefore, the polygon of a continuous line shows 
color-gamut ga f which can be reproduced with each fluorescent substance of red, green, and 
blue in a virtual color monitor. 

[0077] now " next " drawing 5 being shown -- a color -- conversion " relation - 
calculation - processing (step S42) -■ setting - a step - S - 40 - having assumed 
imagination " a color monitor --**-- ****** a colorimetry " a value - it is XYZ from 
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- red ■- green - blue " each mixing " an amount " expressing - r - 1 *■ g 1 - b - ' - 
changing - a sake - a color - conversion -- relation - computing . When a certain 
colorimetry value is changed into red, green, and each blue amount of mixing, color 
mixture is carried out in each of that amount of mixing at this time and a color is displayed 
on a virtual color monitor, it asks for the color conversion relation from the colorimetry 
value XYZ to which the colorimetry value acquired by carrying out the colorimetry of the 
displayed color becomes the same as the original colorimetry value to red, green, and each 
blue amount r'g'bof mixing'. 

[0078] In this way, if the color conversion relation from XYZ to r'g'b* is computed as an 
object for virtual color monitors, color conversion relation derivation processing will be 
ended. 

[0079] In the above, although the outline of color conversion relation derivation processing 
was explained, it explains concretely further using a formula etc. 

[0080] Drawing 9 is ITU-R. It is the explanatory view showing the chromaticity coordinate 
of a color which each fluorescent substance of the red of 709, green, and blue expresses, 
and the chromaticity coordinate of the white of D50. 

[0081] It is ITU-R as a fluorescent substance of red [ in / as mentioned above in this 
example / an actual color monitor ], green, and blue. 709 (old CCIR 709) fluorescent 
substance is used, the thing of the international organization (International 
Telecommunication Union) concerning telecommunication with ITU-R here — it is - the — 
Recomendation 709 defines red (red) and the chromaticity coordinate (luminescent 
chromaticity coordinate) of a color which the fluorescent substance of green (green) and 
blue (blue) expresses, as shown in drawing 9 (specification of HDTV). 

[0082] Moreover, the ratio of the red in the above-mentioned color monitor, green, and the 
blue maximum brightness can be decided by determining the chromaticity coordinate of 
white besides the chromaticity coordinate of a color which each fluorescent substance of 
red, green, and blue expresses. 

[0083] For example, when the white (white) of D50 (5000 color temperatures) is used as 
white, the chromaticity coordinate is given as shown in drawing 9 (b). Therefore, supposing 
it has the chromaticity coordinate of W, red, green, and blue for Ew, Er, Eg, and Eb, 
respectively and Y component is the vector of 1, the ratio of the red in the above-mentioned 
color monitor, green, and the blue maximum brightness can be expressed as shown in a 
formula (3). 
[0084] 

Ew=0.24989Er+0.6980099Eg+0.0520963Eb .... (3) 

[0085] On the other hand, the relation of x, and y, z, X, Y and Z is expressed like formula 

(4) - (7). 

[0086] 

x=X/(X+Y+Z) .... (4) • 
y =Y/(X+Y+Z) .... (5) 
z=Z/(X+Y+Z) .... (6) 
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z=l-x-y ..... (7) 

[0087] therefore - more than " a formula - and - a value - using - r - ' g " ' - b - ' - 
from - X - Y - Z - a color - conversion - relation " asking - if - a formula - (-- eight --) " 
like " expressing — having . 
[0088] 

[Equation 3] 





f 


Y 









4646 0.349004 0.130240" 
0.249896 0.698008 0.052096 
0.022718 0.116335 0.685932 



It" 



(8) 



[0089] namely, - a formula - (" eight --) " being actual -- a color monitor - it can set - r - ' 
„ g - * - k i from - X - Y - Z - a color - conversion - relation - expressing - **** . 
[0090] moreover - - a formula - (-- eight --) - being shown - a matrix an inverse matrix - 
asking - things " a formula " (" eight -■) - being reverse - X - Y Z .-- from r " ' -- g -- ' 
- b - ' " a color " conversion -- relation " asking - if" the above-mentioned a formula " 
(- one ") " like - expressing - having . 

[0091] namely, " a formula - (-- one --) - having mentioned above - a passage being 
actual - a color monitor - ** - ****** - X - Y - Z - from - r - 1 - g - ' - b - 1 - a color " 
conversion " relation - expressing **** . 

[0092] Then, based on the chromaticity coordinate (namely, actual chromaticity 
coordinate) of a color which each fluorescent substance of the red in an actual color monitor, 
green, and blue expresses below, and a white chromaticity coordinate, the red in a virtual 
color monitor, green, and the chromaticity coordinate of a color that each blue fluorescent 
substance expresses, i.e., a virtual chromaticity coordinate, are searched for. 
[0093] Drawing 10 is the explanatory view showing each value of x of the red in an actual 
color monitor, green, the color that each blue fluorescent substance expresses, and white, 
and y and Y, and each value of L* of the uniform-color-space system of coordinates 
corresponding to it, a*, and b*. 

[0094] If each value of x of the red in an actual color monitor, green, the color that each 
blue fluorescent substance expresses, and white, and y and Y is decided, respectively as 
shown in left-hand side 3 train of drawing 10 , each value of L* of the uniform-color-space 
system of coordinates corresponding to them, a*, and b* will be calculated, respectively, as 
shown in right-hand side 3 train of drawing 10 . 

[0095] Then, each value of a* and b* is multiplied by the respectively bigger fixed 
multiplier than 1, fixing the value of L* in this example, next, about the color which each 
fluorescent substance of red, green, and blue expresses, paying attention to each value of 
L* and a* which are shown in drawing 10 , and b*, in order to search for the virtual 
chromaticity coordinate in a virtual color monitor based on the actual chromaticity 
coordinate in an actual color monitor. 

[0096] Along with the straight line extended toward a periphery (high saturation) by this 
at a radial from the achromatic color point N on the a*-b* chromaticity diagram of 
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uniform* color- space system of coordinates as shown in drawing 8 , the location where the 
distance from the achromatic color point N was extended to the periphery side rather than 
the actual chromaticity coordinate is asked for a virtual chromaticity coordinate. 
[0097] That is, by using 1.05 as the above-mentioned fixed multiplier, as shown in drawing 
8 , the location extended 5% to the periphery side rather than the chromaticity coordinates 
R0, GO, and BO with an actual distance from the achromatic color point N will be asked for 
a virtual chromaticity coordinate. 

[0098] Drawing 11 is the explanatory view showing each value of x of the red in a virtual 
color monitor, green, the color that each blue fluorescent substance expresses, and white, 
and y and Y, and each value of L* of the uniform-color-space system of coordinates 
corresponding to it, a*, and b*. 

[0099] Then, if the multiplier 1.05 described above to each value of a* and b* shown in 
drawing 10 is applied with the value of L* fixed shown in drawing 10 , each value of L*, a*, 
and b* will become as [ show / in right-hand side 3 train of drawing 11 ], respectively. And 
further, if each value of x corresponding to each value of these L*, a*, and b*, and y and Y 
is calculated, it will become as [ show / in left-hand side 3 train of drawing 1 1 ], respectively. 
In this way, x calculated, and y and Y are x of the red in a virtual color monitor, green, the 
color that each blue fluorescent substance expresses, and white, and y and Y. Among these, 
red, green, x of blue, and y are the red in a virtual color monitor, green, and the 
chromaticity coordinate of a color that each blue fluorescent substance expresses, i.e., a 
virtual chromaticity coordinate. 

[0100] next - such " carrying out -- asking " having had " imagination " a color monitor 
it can set -- red — green " blue each " a fluorescent substance " expressing " a color " 
and -- white - x " y — Y each ■- a value -- a formula (— four ") - (- seven ") " from -- r -- 
» -- g -- ' -- b -- 1 -- from — X *- Y " Z -* a color " conversion -- relation " asking - if - a 
formula " (-- nine ") " like expressing having . 
[0101] 

[Equation 4] 

(JC\ f 0.498991 0.338202 0.126824Yr' > | 

0.249434 0 701848 0.048718 I g' (9) 



,0.019183 0.105039 0.701162 \b'J 



[0102] namely, a formula - (-- nine --) imagination -- a color monitor " it can set — r — ' 
— g - ' b "- ' " from -- X -- Y -- Z — a color " conversion " relation " expressing — **** . 
[0103] moreover -- a formula " (" nine ") " being shown — a matrix " an inverse matrix -- 
asking - things - a formula .-- (-- nine --) -- being reverse - X - Y - Z -- from - r — ' — g - ' " 
b 1 a color - conversion -- relation asking if — a formula -- (-- ten --) - like -- 
expressing — having . 
[0104] 

[Equation 5] 
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f 2.621245 


-1.204678 


-0,390419^ 




g' 




-0.936339 


1.870108 


0.039423 


Y 


W 




^ 0.068558 


-0.247197 


1.430979 j 


w 



.(10) 



[0105] namely, " a formula - (" ten --) imagination " a color monitor *• ** --■ ****** - X -- 

Y - Z " from - r -- * g ' - b - 1 - a color - conversion relation - expressing " **** . 
[0106] above — carrying out — a color — conversion relation — derivation — processing — 
setting concrete - X - Y - Z " from - r - ' " g ' - b - ' a color conversion relation 

- asking - **** . 

[0107] Therefore, in this example, as shown in drawing 1 , the color conversion relation as 
an object for virtual color monitors called for as mentioned above, i.e., the matrix operation 
shown in a formula (10), performs color conversion to r'g'b* from XYZ as XYZ^r'g'b' 
transform processing (step S20) (step 23). 

[0108] Thus, by performing color conversion to r'g'b' from XYZ based on the color 
conversion relation called for as an object for virtual color monitors Even if it is the red in 
an actual color monitor, green, and a color out of the color gamut (namely , GAMETTO) ga 
which can be reproduced with each blue fluorescent substance imagination - a color 
monitor - it can set - red - green " blue " each a fluorescent substance - reappearing - 
obtaining a color gamut " ga - ' - inside " it is - a color - ******** the " a color " 
conversion " obtaining " having - r — ' - g - 1 - b " ' " a -value-'-- ****** - each " within the 
limits of 0 to 1 -- entering — coming . Therefore, in the latter part, even if it performs 
r'g*b , ->RGB transform processing, information is not lost about the part of the color. 
[0109] Next, in this example, processing changed into RGB which is the red who should 
input into an actual color monitor, green, and a blue signal for a display from r'g'b' 
obtained at step S20 is performed (step S22). 

[0110] namely, " first - a step " S " 20 " obtaining having had " r - ' -- g— ' " or - b - ' 

— a value L - setting (step S24) - the - L - a value - i - the above - it is.'- a ****** 
judging (step S26) . Here, i is gamma ** of j, as mentioned later, and it is a larger value 
than 0. And the transform function shown in a formula (ll) when the value of L is smaller 
than i performs conversion to V from L (step S28), and when the value of L is zero or more, 
the transform function shown in a formula (12) performs conversion to V from L (step S30). 
[0111] 

[Equation 6] 

V = 0 (L<-k) 



i + k 



<-k<sL<i,-EUi = j r >0) (11) 



However, in a formula (ll), i is gamma ** of j and is a larger value than 0. 
[0112] 

[Equation 7] 

V = L 1 ' 7 G£L<1.0) 

V-1.0 (1.0 SL) (12) 
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[0113] Drawing 12 is the graph which compared and showed the transfer characteristic 
from L to V used in r'g'b'^RGB transform processing by the conventional example and this 
example. In drawing 12 , (b) is the enlarged drawing having expanded and shown the part 
near = (L, V) (0 0.03) of (a). 

[0114] In drawing 12 , the curve CO shown as the continuous line expresses the transfer 
characteristic in the conventional example, and expresses the transfer characteristic 
specifically acquired by the transform function shown in a formula (2). On the other hand, 
the curve CI shown with the broken line expresses the transfer characteristic in this 
example, and, specifically, expresses the transfer characteristic acquired by the transform 
function shown in a formula (ll) and (12). In addition, in drawing 12 , the value of j [ in / 
for the value of k / in / for the value of gamma in a formula (2), (11), and (12) / "3" and a 
formula (ll) / "0.1" and a formula (ll) ] is set to "0.03." 

[0115] In the former, in drawing 12 , since it will be changed into 0 as a value of V when 
[ all ] the value of L is smaller than 0 (L< 0) so that the curve CO shown as the continuous 
line may express, when r'g'b'^RGB transform processing was performed, the information 
on the part of the color was lost about the color out of the color gamut ga shown in drawing 
4. 

[0116] On the other hand, in this example, as for the case (-k<=L<i) of under i, the value of 
L is changed into the value of under or more Oj as a value of V above -k so that the curve CI 
shown with the broken line may express. Therefore, since less than zero range (~k<=L<0) is 
in the above-mentioned range (k<=L<i) more than -k, about the part of the color which 
goes into less than zero range (-k<=L<0) more than ^k as a value of L, information is not 
lost by the color out of the above-mentioned color gamut ga. 

[0117] in addition — having mentioned above - as — a color gamut — ga - outside - it is - a 
color - it is " even if" imagination - a color monitor " it can set " a color gamut - ga 
inside " it is - a color " a part -■ ******** -- r - ' g - 1 — b - 1 " a value - each - zero " 
from'- one - within the limits -■ entering (0<=L<1) - that " it is - the - a color - a part - 
******** information - losing " having " things there is nothing . 

[0118] Moreover, in the range, since the value of the L is changed into the value of V by the 
linear function of L in this way as shown in a formula (ll) when the value of L is in the 
range (-k<=L<i) under of i above "k, a curve Cl turns into a straight line, as shown in 
drawing 12 . Therefore, in the range, the value of L before conversion and the value of V 
after conversion are in proportionality. 

[0119] In addition, when the value of L is smaller than -k (L<-k), the value of the L will be 
changed into 0 as a value of V like the conventional case so that clearly also from a formula 
(11). 

[0120] On the other hand, as for the case (i<=L<l) of less than one, the value of L is 
changed into less than one value more than j as a value of V above i. Since it is changed 
into the value of V with the 1/gamma power same function of L as the formula (2) in the 
former, i.e., the function according to the gamma characteristics of an actual color monitor, 
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at this time as the value of L is shown in a formula (12), in the above-mentioned range, a 
curve Gl will lap with the conventional curve CO. 

[0121] In addition, when the value of L is one or more (1<=L), the value of the L will be 
changed into 1 as a value of V like the conventional case so that clearly also from a formula 
(12). 

[0122] now - above " carrying out -- a step " S 28 " or " S " 30 - setting - V - a value " 
obtaining having " if - next this example " setting - V - a value " a step " S " 24 r 

i g • - b ' -- corresponding - making - R, G, or B - setting (step S32) . 
[0123] therefore, the above r'g'b'->RGB transform processing (step S22) - every red, green, 
and blue respectively - g* is changed into G and b f is changed into R for r' at B, 
respectively. 

[0124] Drawing 13 is the explanatory view showing the field of the color relieved by the 
color conversion approach of this example, and the location of each color conversion before 
and after conversion. Drawing 13 is red about the color space of a three dimension like 
drawing 4 . - It projects on a green flat surface and is shown. In drawing 13 , the rectangle 
of the continuous line which the field across which it faced with the shaft of the direction of 
red and the shaft (namely, two arrow heads) of the green direction shows the field of the 
color which actually exists, and was divided in the shape of a grid shows the red in an 
actual color monitor, green, and the color gamut (namely, GAMETTO) ga that can be 
reproduced with each blue fluorescent substance. Moreover, the parallelogram divided in 
the shape of a grid by the alternate long and short dash line shows the red in a virtual color 
monitor, green, and color-gamut ga 1 that can be reproduced with each blue fluorescent 
substance. 

[0125] processing and r'g'b of step S23 in XYZ^r'g'b 1 transform processing shown in 
drawing 1 in the color conversion approach of this example - all the colors in ? the color 
gamut [ in / as processing of step S30 in ->RGB transform processing shows to drawing 13 / 
a virtual color monitor ] ga' are changed into the conversion field Al expressed with the 
rectangle divided in the shape of a grid among the color gamuts ga in an actual color 
monitor. That is, for example, the color located in the outermost periphery of color-gamut 
ga' will be changed into the outermost periphery of the conversion field Al, as an arrow 
head El shows drawing 13 . 

[0126] Therefore, even if it is a color out of the color gamut ga in an actual color monitor, 
since it is surely changed in the conversion field Al by the above-mentioned processing 
about the color (namely, color in the field QA shown with the slash by the broken line in 
drawing 13 ) in color-gamut ga' in a virtual color monitor, the color in Field QA will be 
relieved by the color conversion approach of this example. 

[0127] Drawing 14 is the x-y chromaticity diagram showing whether each color of the color 
patch shown in drawing 2 is reproduced by what kind of color in an actual color monitor by 
the color conversion approach of this example. In drawing 14 , since the semantics of each 
vector is the same as the semantics of the vector shown in drawing 3 , the explanation is 
omitted. 
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[0128] If the given colorimetry value XYZ is changed into RGB which is a signal for a 
display based on the color conversion relation computed as an object for virtual color 
monitors and the RGB changed and obtained is given to the above-mentioned actual color 
monitor instead of a virtual color monitor Since the chromaticity coordinates of a color 
which each fluorescent substance (namely, ITU-R 709 fluorescent substance) of the red in 
an actual color monitor, green, and blue expresses are R0, GO, and BO to the last, as shown 
in drawing 14 , the whole of each color is changed into the triangle (namely, color gamut 
ga) which makes R0, GO, and BO top-most vertices. 

[0129] The vector which has turned to the direction which met the locus of the chromaticity 
coordinate of a same color phase as showed every vector to drawing 7 in the field (not 
shown) which is equivalent to color-gamut ga* shown in drawing 6 when drawing 14 is 
examined, and has turned to a different direction from it here does not exist. That is, this 
means that the original color and the color of the same hue reappear about every color, and 
is not concerned with whether it is in the inside of a color gamut ga, or it is outside, but 
means that a hue does not change. 

[0130] Moreover, in the field which is equivalent to color-gamut ga* similarly, the die 
length of each vector is becoming short continuous gradually as it approaches the 
achromatic color point N. That is, this means that the tune of a color is saved about every 
color, and if it is a color with low saturation and it will be a color with high saturation, it 
means that the tune of a color is not lost. 

[0131] Therefore, according to the color conversion approach of this example, also about the 
part of the color of high saturation, while being able to save the tune of a color, change of a 
hue can be suppressed. 

[0132] When it returns to drawing 13 and explanation is continued again, even if it is a 
color out of the color gamut ga in an actual color monitor and is a color out of color-gamut 
ga 1 in a virtual color monitor on the other hand In drawing 13 , about the color in the field 
PA shown by the dissemination XYZ->r , g , b shown in drawing 1 'processing and r'g'b' of 
step S23 in transform processing - it is changed into the conversion field A2 shown with 
the slash by the continuous line among the color gamuts ga in an actual color monitor by 
processing of step S28 in ->RGB transform processing. That is, for example, the color 
located in the outermost periphery of Field PA will be changed into the outermost 
periphery of the conversion field A2, as an arrow head E2 shows drawing 13 . 
[0133] Therefore, even if it is a color out of the color gamut ga in an actual color monitor, 
since it is changed into the conversion field A2 by the above-mentioned processing, about 
the color in Field PA, the color in Field PA as well as the color in Field QA will be relieved 
by the color conversion approach of this example. Here, it can be said that it is the field of 
the conversion place of the color which has the conversion field A2 in the relief field PA. 
[0134] Here, the width of face wl of the relief field PA corresponds to k mentioned above 
when it saw as a value of L, and the width of face w2 of the conversion field A2 corresponds 
to j mentioned above when it saw as a value of V. Moreover, width of face of one side of a 
color gamut ga corresponds to "1", when it sees as a value of L or V. In this example, since 
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the value of "0.1" and j is set as "0.03" for the value of k as mentioned above, the width of 
face w2 of the conversion field A2 is narrower than the width of face wl of the relief field 
PA. For this reason, the color in the relief field PA will be compressed and stuffed into the 
narrow conversion field A2 of width of face by r'g'b'^RGB transform processing from the 
relief field PA. On the other hand, the color which was in the color gamut ga from the first 
will be far changed into the large conversion field Al of width of face from the conversion 
field A2 by r'g ? b'->RGB transform processing. Therefore, since the width of face of the 
conversion field Al becomes that much large by narrowing width of face of the conversion 
field A2, about the color which was in the color gamut ga from the first, the amount of gaps 
of the location (chromaticity point) of the color before and behind conversion can be 
lessened. 

[0135] In addition, in drawing 13 , even if it is in the above-mentioned relief field PA, since 
it is fields other than the field across which it faced with the shaft of the direction of red, 
and the shaft (namely, two arrow heads) of the green direction, the field IA shown by cross 
hatching turns into a field of the color which does not exist in fact. Therefore, a color will 
not exist in the previous field to which this field IA is changed by the above-mentioned 
transform processing. 

[0136] now, as explained above, according to this example, as XYZ which is a colorimetry 
value The red in an actual color monitor, green, the color gamut that can be reproduced 
with each blue fluorescent substance (Namely, GAMETTO) When the color out of ga is 
changed, about the color in the red in a virtual color monitor, green, and color-gamut ga' 
that can be reproduced with each blue fluorescent substance As a value of g' and b\ since it 
goes within the limits of 0 to 1, in latter r'g'b'->RGB transform processing, r 1 and that 
information is lost about the part of the color do not have each, moreover, about the color 
out of color-gamut ga 1 in a virtual color monitor r - 1 — b - * — g -- ' " any " a value " zero " 
being small " a value " having become ****** - (- L - < - zero --) - the a value - k - 
the above - it is " if-- (L>— ~k) R - G - B - a value " ****** -- zero - more than -- j " the 
following -- a value " changing -- having (0 <=V<j) -- that - imagination " a color monitor " 
it can set -ya color gamut ga " ' outside it is -- a color -- **** ■- r - f - b -- ' - g - ? - a 
value " ****** - k the above — zero - less than - the range (-k<=L<0) — entering - a color 
-- a part -- ******** information -- losing - having " things " there is nothing . 
[0137] Therefore, it compares, and even if it is a color besides the color gamut ga in an 
actual color monitor, in the part of the above-mentioned color, the tune of a color is not lost 
or a hue does not change. 

[0138] By the way, in the above-mentioned example, it sets to step S26 in r f g , b , ->RGB 
transform processing. As a result of judging whether the value of L is more than i, when 
the value of L is smaller than i The transform function shown in a formula (ll) performed 
conversion to V from L (step S28), and when the value of L was more than i, the transform 
function shown in a formula (12) was performing conversion to V from L (step S30). 
However, you may make it use a transform function as shown in a formula (13) and (14) 
instead of the transform function shown in a formula (ll) and (12). 
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[0139] 

[Equation 8] 
V = o 

v „ L.j/k + j 



1 + j 



(-k£L<0.0) 



(L<-k) 



(13) 



[0140] 

[Equation 9] 

v=s 9.033L + j (0.0 <;L< 0.008856) 

1+j 

v = L16L 1/T -0.16 + j {0 0 o8856 ^L< 1.0) .—.(14) 
1 + j 

V-LO (1.0 5 L) 

[0141] Drawing 15 is a graph which shows other transfer characteristics from L to V used 
in r'g'b'->RGB transform processing. In drawing 15 , (b) is the enlarged drawing having 
expanded and shown the part near = (L, V) (0 0.05) of (a). 

[0142] In drawing 15 , the curve C2 shown as the continuous line expresses the transfer 
characteristic based on the general gamma characteristics in the former, and expresses the 
transfer characteristic specifically acquired by the transform function shown in a formula 



[0144] Unlike the transform function shown in the formula (2) which is the same 
conventional transform function, the range of the transform function shown in a formula 
(15) is 0< LO.008856, and it is the linear function of L. 

[0145] On the other hand, in drawing 15 , the curve C3 shown by the dotted line expresses 
other transfer characteristics in this invention, and, specifically, expresses the transfer 
characteristic acquired by the transform function shown in a formula (13) and (14). In 
addition, in drawing 15 , the value of j [ in / for the value of k / in / for the value of gamma 
in formula (13) - (15) / "3" and a formula (13) / "0.1", a formula (13), and (14) ] is mostly set 
to "0.05." 

[0146] In the former, in drawing 15 , when [ all ] the value of L was smaller than 0 (L< 0), it 
was changed into 0 as a value of V, so that the curve C2 shown as the continuous fine 
might express. 

[0147] On the other hand, if it is more than -k even when the value of L is smaller than 0 
(L< 0) as the curve C3 shown by the dotted line expresses when a transform function as 



(15). 
[0143] 

[Equation 10] 



V = 9.03L 

V = L16L 1/Y -0.16 



v = o 



V = l 0 



(L <. 0.0) 

(0.0 <L£ 0.008856) 
(0.008856 <L £10) 
(1.0 <L) 



05) 
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shown in a formula (13) and (14) is used (L>=-k), it will be changed into the value of or 
more Oj / (l+j) following as a value of V. Therefore, about the part of the color which goes 
into less than zero range (-k<=L<0) more than -k as a value of L, information is not lost by 
the color out of the above-mentioned color gamut ga. 

[0148] Moreover, in the range, since the value of the L is changed into the value of V by the 
linear function of L as shown in a formula (13) when the value of L is in less than zero 
range ("k<=L<0) more than -k, a curve C3 turns into a straight line, as shown in drawing 
15 . Therefore, in the range, the value of L before conversion and the value of V after 
conversion are in proportionality. 

[0149] In addition, when the value of L is smaller than -k (L<-k), the value of the L will be 
changed into 0 as a value of V like the conventional case so that clearly also from a formula 

(13) . 

[0150] On the other hand, as for the case (0<=L<1) of less than one, the value which is L is 
changed into less than one value by j/(l+j) above as a value of V or more by zero. With [ the 
value of L ] 0.008856 [ less than ] at this time, the value of L is changed into the value of V 
by the linear function of L, but since the value of L is changed into the value of V with the 
1/gamma power function of L, i.e., the function according to the gamma characteristics of 
the above-mentioned color monitor, with 0.008856 [ or more ], in the above-mentioned 
range, a curve C 3 will draw a curve as shown in drawing 15 . 

[0151] In addition, when the value of L is one or more (1<=L), the value of the L will be 
changed into 1 as a value of V like the conventional case so that clearly also from a formula 

(14) . 

[0152] As mentioned above, the same effectiveness as the case where the transform 
function shown in a formula (ll) and (12) is used can be acquired also by using a transform 
function as shown in a formula (13) and (14). 

[0153] Moreover, in the above-mentioned example, since the case where changed into the 
RGB chrominance signal for color monitors the RGB chrominance signal scanned for color 
printing, and it gave a color monitor was assumed, it was aimed at the color conversion to 
RGB which is a colorimetry value and which is a signal for a display from XYZ. 
[0154] However, when giving a printing machine etc., or changing the RGB chrominance 
signal for color monitors into the CMYK chrominance signal for color printing, changing 
the RGB chrominance signal for color monitors into colorimetry values, such as XYZ, and 
recording on a record medium etc., it is good for color conversion contrary to the above, i.e., 
the color conversion to XYZ which is a signal for a display and which is a colorimetry value 
from RGB. 

[0155] That is, after performing r , g*b , RGB->r , g , b which is transform processing contrary to 
->RGB transform processing' transform processing performed at step S22 of drawing 1 in 
this case, what is necessary is just made to perform XYZ^r'g'b'r'g'bwhich is transform 
processing contrary to transform processing' ->XYZ transform processing performed at 
step S20 of drawing 1 . 

[0156] In addition, in r , g , b , ->RGB transform processing, although conversion to V from L 
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was performed, in RGB^r'gV transform processing, conversion to L contrary to the above 
from V will be performed. Although conversion to V from L was performed by r ! g'b f ->RGB 
transform processing here based on the transfer characteristic as shown in drawing 12 
Since the value of V will be uniquely decided if the value of L is decided, and the value of L 
will be uniquely decided by this transfer characteristic if the value of V is decided 
conversely so that clearly from drawing 12 Conversion to L from V in RGB^r'g'b' 
transform processing can also be easily performed using the transfer characteristic shown 
in drawing 12 . Moreover, even if it uses the transfer characteristic shown in drawing 15 
instead of the transfer characteristic shown in drawing 12 in this case, it is convenient in 
any way. 

[0157] On the other hand, although the matrix operation shown in a formula (10) was 
performing XYZ->r'g'b' transform processing, the matrix operation shown in a formula (9) 
contrary to a formula (10) can perform r , g'b , ->XYZ transform processing. 
[0158] Moreover, in the above-mentioned example, although the color conversion approach 
was explained, the color conversion approach is realizable with a color inverter as shown in 
drawing 16 . 

[0159] Drawing 16 is the block diagram showing the color inverter which can realize the 
color conversion approach shown in drawing 1 . It is the block diagram showing the color 
inverter which can realize the color conversion approach shown in drawing 1 . The color 
inverter shown in drawing 16 is mainly equipped with CPU20, memory 30, I/O interface 40, 
and the disk interface 50, and these are mutually connected by the bus 60. 
[0160] Moreover, the mouse 70, the keyboard 80, the color monitor 90, and the network 
card 130 are connected to I/O interface 40, transmit the directions and the instruction 
which were inputted from the mouse 70 and the keyboard 80 to CPU20, the signal for a 
display is given to a color monitor 90, or commo data is exchanged between network cards 
130. In addition, it connects with the network circuit 140 and a network card 130 performs 
a communication link with a server 150 etc. through this network circuit 140. 
[0161] Moreover, the hard disk drive 100, CD-ROM drive 110, and the floppy disk drive 
120 are connected to the disk interface 50, to the hard disk in a hard disk drive 100, write 
data etc., a program, data, etc. are read from CD-ROM inserted in CD-ROM drive 110, or 
data etc. are written to the floppy disk 125 inserted in the floppy disk drive 120. 
[0162] Moreover, CPU20 operates according to the computer program stored in memory 30, 
and functions as the transform-processing section 22 or the XYZ^r'g'b'r'g'b' ->RGB 
transform-processing section 24. Here, XYZ->r , g , b'XYZ->r'g , b which mainly showed the 
transform-processing section 22 to drawing 1 ' transform processing (step S20) is 
performed, and r'g'bYg'bwhich mainly showed ->RGB transform-processing section 24 to 
drawing 1 1 ->RGB transform processing (step S22) is performed. In addition, the data of 
XYZ which is the colorimetry value which should carry out color conversion are beforehand 
memorized by the hard disk in a hard disk drive 100, are supplied from this hard disk, or 
are stored in the server 150 and supplied through the network circuit 140 and a network 
card 130 from this server 150. Moreover, the data obtained during processing are 
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temporarily stored in memory 30 or the above-mentioned hard disk. The data of RGB 
which is the signal for a display acquired by color conversion are memorized by the 
above-mentioned hard disk, or are stored in the above-mentioned server. Moreover, when 
color monitors 90 are the target color monitor and a color monitor of the same kind, 
monitoring of the RGB which is the acquired signal for a display may be given and carried 
out to a color monitor 90. 

[0163] Moreover, although the computer program operated as CPU20 as the 
transform-processing section 22 or the XYZ^r'g'bVg'b' ->RGB transform-processing 
section 24 is finally stored in memory 30 as mentioned above, origin is recorded on 
CD-ROM115 or the floppy disk 125. That is, once the above-mentioned computer program 
is read in CDROM115 or a floppy disk 125 by CD-ROM drive 110 or the floppy disk drive 
120, for example, is written in the hard disk in a hard disk drive 100, it is transmitted to 
memory 30. 

[0164] In addition, as a record medium for recording the above-mentioned computer 
program, the various record media which can be read can be used by computers, such as 
printed matter with which signs, such as a magneto-optic disk besides CD-ROM115, a 
floppy disk 125, or a hard disk, a magnetic tape, an IC card, a ROM cartridge, a punch card, 
or a bar code, were printed. 

[0165] Moreover, although what was recorded on CD-ROM 115 or the floppy disk 125 as 
having mentioned above as the above-mentioned computer program can also be 
transmitted to memory 30, a note of what was stored in the server 150 is made through the 
network circuit 140 and a network card 130, and you may make it transmit to 30. In this 
case, a server 150 functions as computer program offer equipment. In addition, although 
the combination of a network circuit and a network card was used, you may make it use 
the combination of a public line, and a modem and a terminal adopter as a connecting 
means to a server in this example. 

[0166] Now, in the above explanation, it attached, when color conversion to XYZ which is a 
signal for a display and which is a colorimetry value from RGB was performed by the color 
conversion approach that the case where color conversion to RGB which is a colorimetry 
value and which is a signal for a display from XYZ is performed by the color conversion 
approach shown in drawing 1 and color conversion of drawing 1 are reverse, and it 
explained, respectively. The case where perform color conversion to CMftTK (namely, 
CMYK chrominance signal) which is the signal for a display which is there, next was 
acquired by the color conversion approach of drawing 1 and which is a signal for printing 
from RGB (namely, RGB chrominance signal), and a printing machine etc. is given is 
considered. In addition, since the color conversion approach of drawing 1 is realizable with 
the color inverter of drawing 16 as mentioned above, RGB which is the signal for a display 
acquired by the color conversion approach of drawing 1 can be put in another way as RGB 
which is the signal for a display acquired by the color inverter of drawing 16 . 
[0167] Color conversion to CMYK which is the signal for a display acquired by the color 
inverter of drawing 16 and which is a signal for printing from RGB is performed by the 
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color inverter as shown in drawing 17 . 

[0168] Drawing 17 is the block diagram showing a color inverter as other examples of this 
invention. As shown in drawing 17 , the color inverter 160 of this example is equipped with 
the look-up table 170 for color conversion, and the interpolation circuit 180 for color 
conversion. 

[0169] If RGB which is the signal for a display acquired by the color inverter of drawing 16 
is inputted into the color inverter 160 shown in drawing 17 , the interpolation circuit 180 
for color conversion will input the combination of the value of the RGB into the look-up 
table 170 for color conversion, when the combination of the value of inputted RGB exists as 
a value of the address in the look-up table 170 for color conversion. In the look-up table 170 
for color conversion, the value of CMYK stored in the address which the combination of the 
value of RGB inputted from the interpolation circuit 180 for color conversion shows is read, 
and it outputs to the interpolation circuit 180 for color conversion. The interpolation circuit 
180 for color conversion outputs read CMYK as it is. 

[0170] On the other hand, when the combination of the value of RGB inputted into the 
color inverter 160 does not exist as a value of the address in the look-up table 170 for color 
conversion, the multiple selection of the thing near the combination of the value of the 
above RGB inputted among the combination of the value of RGB which exists as a value of 
the address in the look-up table 170 for color conversion is made, and it inputs into the 
look-up table 170 for color conversion, in the look-up table 170 for color conversion, from 
two or more addresses which class doubling the value of RGB inputted from the 
interpolation circuit 180 for color conversion shows, reading appearance of the value of 
CMYK stored in each is carried out, respectively, and it outputs to the interpolation circuit 
180 for color conversion. The interpolation circuit 180 for color conversion performs a 
interpolation operation using the value of two or more read CMYK, and outputs CMYK 
corresponding to RGB inputted into the color inverter 160. 

[0171] Drawing 18 is the explanatory view showing an example of the combination of the 
value of RGB which exists as a value of the address in the look-up table for color conversion 
of drawing 17 , and the value of CMYK stored in these addresses. Supposing it follows, for 
example, = (0, 0, 8) is inputted into the look-up table 170 for color conversion as 
combination of the value of RGB (R, G, B) from the interpolation circuit 180 for color 
conversion Since the value of CMYK stored in the address which that combination shows is 
= (C, M, Y, K) (C2, M2, Y2, K2) as shown in drawing 18 , this value is outputted to the 
interpolation circuit 180 for color conversion. In addition, as shown in drawing 18 , in all 
the addresses of the look-up table 170 for color conversion, the value of CMYK is surely 
stored. 

[0172] In this example, now, r'g'b'r'g'bcurrently performed in ->RGB transform-processing 
section 24' ->RGB transform processing of the color inverter shown in drawing 16 For 
example, at least, when it is a thing based on the transfer characteristic shown in drawing 
12 , the combination of the value of RGB which contains j as which value of R, G, and B so 
that it may exist as a value of the address in the look-up table 170 for color conversion The 
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look-up table 170 for color conversion is constituted. 

[0173] For example, if it sets up with j= 8 now, the combination of the value of RGB which 
contains 8 as which value of R, G, and B constitutes the look-up table 170 for color 
conversion so that it may exist as a value of the address in the look-up table 170 for color 
conversion. In the example shown in drawing 18 , as a value of the address, = (R, G, B) (0, 0, 
8), = (0, 8, 0), = (R, G, B) (8, 0, 0), (R, G, B) = (0, 8, 8), = (R, G, B) (8, 0, 8), (R, G, B) (R, G, B) 
Since the combination of the value of RGB which contains 8 as which value of R, G, and B, 
such as = (8, 8, 0), = (R, G, B) (8, 8, 8), and ", exists, the example shown in drawing 18 just 
corresponds to the above-mentioned look-up table. 

[0174] Therefore, since the value of CMYK is surely stored in all the addresses of the 
look-up table 170 for color conversion as mentioned above, By constituting, as the look-up 
table 170 for color conversion was described above About what exists as a value of the 
address among the combination of the value of RGB which contains j as which value of R, 
G, and B, the value of CMYK corresponding to it will surely exist in the look-up table 170 
for color conversion. 

[0175] In the conversion to RGB from r'g'b', the inclinations of conversion completely differ 
before and after R, G, or B=j (namely, V=j) so that clearly from the transfer characteristic 
shown in drawing 12 . Therefore, also when changing into CMYK from RGB, the 
inclinations of conversion will differ before and after R, G, or B=j. For this reason, about 
the combination near the combination of the value of RGB containing j, when the value 
(namely, value of CMYK obtained by conversion) of corresponding CMYK is calculated, 
respectively, these values are what was widely different, and they are discontinuous. 
[0176] On the other hand, the combination of the value of RGB containing j does not exist 
as a value of the address of the look-up table 170 for color conversion at all. If the value of 
CMYK corresponding to the combination of the value of this RGB assumes that it is what 
does not exist in the look-up table 170 for color conversion When the combination of the 
value of RGB containing j is inputted into the color inverter 160 About the combination 
near the combination of the value of this RGB, the value of corresponding CMYK will be 
read from plurality and the look-up table 170 for color conversion, respectively, and a 
interpolation operation will be performed using the value of these CMYK. However, even if 
a interpolation operation is performed about the combination near the combination of the 
value of RGB containing j using the value of these CMYK since the values of CMYK which 
corresponds, respectively are what was widely different and it is discontinuous as 
mentioned above, the value of right CMYK about the combination of the value of RGB 
which contains j depending on the interpolation operation cannot be acquired. 
[0177] On the other hand, the combination of the value of RGB containing j exists as a 
value of the address of the look-up table 170 for color conversion at least like this example. 
When it constitutes so that the value of CMYK corresponding to the combination of the 
value of this RGB may exist in the look-up table 170 for color conversion If the combination 
of the value of RGB containing j is inputted into the color inverter 160, since the value of 
CMYK corresponding to the combination of the value of the RGB will be read from the 



34/37 



Japanese Publication number : 11-041480A 



look-up table 170 for color conversion and will be outputted, without performing a 
interpolation operation, The value of right CMYK about the combination of the value of 
RGB containing j can be acquired. 

[0178] By the way, although the above-mentioned explanation explained as an example the 
case where r'g'b'^RGB transform processing in the color inverter shown in drawing 16 was 
a thing based on the transfer characteristic shown in drawing 12 In being a thing based on 
the transfer characteristic shown in drawing 15 At least, the combination of the value of 
RGB which contains j/(l+j) as which value of R, G, and B constitutes the look-up table 170 
for color conversion so that it may exist as a value of the address in the look-up table 170 
for color conversion. 

[0179] In addition, this invention can be carried out in various modes in the range which is 
not restricted to the above-mentioned example or the above-mentioned operation gestalt, 
and does not deviate from the summary. 

[0180] That is, although XYZ was used as a colorimetry value, you may make it use L*a*b* 
as a colorimetry value instead of XYZ in the above-mentioned example. 
[0181] Moreover, when r , g f b'->RGB transform processing is a thing based on the transfer 
characteristic shown in drawing 12 in the above-mentioned example When the value of L 
was based on the transfer characteristic shown in drawing 15 in the range (-k<=L<i) under 
of i above "k, the value of L was performing conversion to V from L with the linear function 
of L in less than zero range (-k<=L<0), respectively more than .-k. However, this invention 
is not limited to this, and in the above-mentioned range, if it is a function which increases 
in monotone even if they are functions other than the linear function of L, it can be used for 
the conversion to V from L. 

[0182] Moreover, although the color monitor was used as an object which gives RGB which 
is a signal for a display, this invention is not limited to a color monitor and you may make 
it other color display devices, such as a color liquid crystal display and a color plasma 
display, used for it in the above-mentioned example. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] It is the flow chart which shows the procedure of the color 

conversion approach as one example of this invention. 

[Drawing 2] It is the x-y chromaticity diagram showing the chromaticity 

coordinate of each color obtained by carrying out the colorimetry of the 

chromaticity coordinate of a color which the fluorescent substance of green 

[ which are used by the actual color monitor / the red and green ], and blue 

expresses, and the color patch group of an actual positive film. 

[Drawing 3] It is the x-y chromaticity diagram showing whether each color of 

the color patch shown in drawing 2 is reproduced by what kind of color in a 
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color monitor by the conventional color conversion approach. 

fDrawing 4] It is the explanatory view showing the field of a color unrelievable 

depending on the conventional color conversion approach. 

rDrawing 5] It is the flow chart which shows the procedure of the color 

conversion relation derivation processing for asking for the color conversion 

relation used in XYZ^r'g'b' transform processing of drawing 1 . 

[Drawing 6] It is the x-y chromaticity diagram showing red, green, a 

chromaticity coordinate actual about the color which each blue fluorescent 

substance expresses, and a virtual chromaticity coordinate, respectively. 

[Drawing 7] It is the x-y chromaticity diagram showing the locus of a 

chromaticity coordinate with the same hue as red, green, and the actual 

chromaticity coordinate of a color that each blue fluorescent substance 

expresses. 

[Drawing 8] It is the a**b* chromaticity diagram showing red, green, a 
chromaticity coordinate actual about the color which each blue fluorescent 
substance expresses, and a virtual chromaticity coordinate, respectively. 
[Drawing 9] ITU-R It is the explanatory view showing the chromaticity 
coordinate of a color which each fluorescent substance of the red of 709, green, 
and blue expresses, and the chromaticity coordinate of the white of D50. 
[Drawing 10] It is the explanatory view showing each value of x of the red in an 
actual color monitor, green, the color that each blue fluorescent substance 
expresses, and white, and y and Y, and each value of L* of the 
uniform-color*space system of coordinates corresponding to it, a*, and b*. 
fDrawing ll] It is the explanatory view showing each value of x of the red in a 
virtual color monitor, green, the color that each blue fluorescent substance 
expresses, and white, and y and Y, and each value of L* of the 
uniform-color-space system of coordinates corresponding to it, a*, and b*. 
[Drawing 12] It is the graph which compared and showed the transfer 
characteristic from L to V used in r ! g'b , ->RGB transform processing by the 
conventional example and this example. 

[Drawing 13] It is the explanatory view showing the field of the color relieved 
by the color conversion approach of this invention, and the location of each color 
conversion before and after conversion. 

[Drawing 14] It is the x*y chromaticity diagram showing whether each color of 
the color patch shown in drawing 2 is reproduced by what kind of color in an 
actual color monitor by the color conversion approach of this invention. 
[Drawing 15] It is the graph which shows other transfer characteristics from L 
to V used in r , g , b f ->RGB transform processing. 

[Drawing 16] It is the block diagram showing the color inverter which can 
realize the color conversion approach shown in drawing 1 . 

[Drawing 17] It is the block diagram showing a color inverter as other examples 



36/37 



Japanese Publication number : 11-041480A 



of this invention. 

[Drawing 18] It is the explanatory view showing an example of the combination 
of the value of RGB which exists as a value of the address in the look-up table 
for color conversion of drawing 17 , and the value of CMYK stored in these 
addresses. 

[Description of Notations] 
20 -CPU 

22 - XYZ->r ? g'b ? transform-processing section 

24 *- r , g , b , ->RGB transform-processing section 

30 " Memory 

40 - I/O interface 

50 - Disk interface 

60 - Bus 

70 - Mouse 

80 - Keyboard 

90 -- Color monitor 

100 - Hard disk drive 

110 - CD-ROM drive 

115 -CD-ROM 

120 " Floppy disk drive 

125 - Floppy disk 

130 - Network card 

140 " Network circuit 

150 - Server 

160 - Color inverter 

170 - Look-up table for color conversion 

180 - Interpolation circuit for color conversion 



[Translation done.] 
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